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PUBLIC NOTICES 


PATENTS 





[ihe Director - General, 


India Store Department, Bel vedere 





road, Lambeth, London, 8.E. 1, invites 
TENDERS for :— 
Scuepute 1. ortan ‘DERS, CHAM 
BERS, rr. for VACUUM 
BRAKE GEA 
SCHEDULE INDIARUBBER HOSEPIPES, 


RINGS, &c., for VACUUM BRAKE GEAR 


fenders for both Schedules due 6th January, 1931 
Forms of Tender available from the above at a fee 
which will not be returned) of 5s. for each Schedule 


6263 





( founty Borough of Belfast. 


STEEL BARG 


TO SHIPBUILDERS, SHIP BnOKi RS AND BARGE 
OWNERS 
The impro »verment Committee invite TE ao S for 
SUPPLYIN and DELIVERING ONE STEEL 
BARGE =A able for the conveyance, by t& A. of 


dredged material in tidal waters, and capable of being 
completely discharged by a suction pumping plant. 


The size of the barge shall not exceed 120ft. length 
by 23ft width by 2ft. 6in. light draught, and shall 
have a hopper capacity of approximately 230 tons. 

Parties submitting Tenders shall state 

1. Whether the barge offered is new or second 


hand, and if second-hand, the year of con 
struction 
The place of construction and present situation. 
The standard of construction 
The dimensions and the capacity in tons 
Whether the barge is equipped for self discharge 
by hopper bottom or otherwise 
The period from the date of acceptance of Tender 
in which the barge can be delivered 
7. The price required fer the barge, 
delivery at Belfast Harbour. 
8. Any other relevant facts concerning the 
offere 
In the case of a new barge, a drawing of the barge 
proposed shall be submitted with the Tender, and in 
the case of a second-hand barge, a drawing, if avail 
able, shall be submitted Barges offered must be of 
the double-skin type. 
Sealed Tenders, marked “* 
and endorsed with the names 


including 


barge 


Tender for Steel Barge "’ 
and addresses of the 


firms tendering, shall be delivered or posted so as to 
arrive in the office of the undersigned not later than 
Monday, 5th January, 1931 

An official receipt must be obtained for every 
Tender delivered by hand Tenders sent by post 
should be registered The lowest or any Tender will 
not necessarily be accepted. 

R. MEY E R, 


6260 wn ‘lerk 





SITUATIONS OPEN 


COPTES oF Trermontats, NOT OnIGmals, UNLESS 
SYECIFICALLY REQUESTED. 





CONSTRUCTIONAL ENGINEER RE 
f QUIRED for Transvaal. Must have good Civil 
ani Structural Engineering experience Preference 
will be given to a man with training in Lron and Steel 
Works.—Write. Box Z.P. 923, c/o Deacon's Adver 
tising Offices, Fenchurch-avenue, E.C. 3 6257 A 


SSISTANT 





D RAUGHTSMAN REQUIRED, Either Senior or 

Assistant, experienced in Reinforced Concrete 

ate age, and references to NORTONS 
(TIVIDAL E) Hecla Works, Tipton, om. 
1259 A 


salary, 
Ltd., 





Scientific and 
State age, 
6262. The 
6262 Aa 


RAUGHTSMAN REQUIRED for 
Industrial Instrument Manufacture 
experience, and salary required.—Address, 
Engineer Office. 





SITUATIONS WANTED 





ECHANICAL ENGINEER (26), Ist Class Honours 
Degree, 4 years’ practical training, 18 months’ 
subsequent cpatenes. commercial and management, 
DESIRES P< . Moderate salary, excellent refs.— 
Address, P610, The Engineer Office. P610 B 





MISCELLANEOUS 





Amazing 1930 Examination Successes. 
A.M.L.C.E.—93% 
A.M.I. Mech. E.—95% 
A.M.LE.E.—100% 


Other a Caching B.8c. Matric., G.P.O., 
A.MLI. Struct. E., City and Guilds, etc, over 90%. 


These magnificent records once again reinforce our 
position at the head of all Engineering Tutorial 
organisations. 

We are the only Institute that gives a clear-cut 
guarantee to return full tuition fees to students 

who fail to pass their Examinations. 


No other Institute offers this straightforward 
safeguard to their students. Think it over’ 


Because of our extensive organisation and because of 
the Vehether efficiency of our Courses, we can meet your 
need whether t require a general Civil, Mechanical, 

or Wireless training, special training in 


some 8 eine Seam or complete tuition for B.8c., 
A.M.LA.E., AMLLCE. AML. ech. A.MLLE. 
A.MLL. Struct. G.P.O. (Eng. Dept.), City and Guilds, 


or other Sschnioa) Examination. 


Our Advisory Director, who has devoted a lifetime to 
his subject, will be happy to advise you on any parti- 
cular point you may raise. Let us get together. Send 
to-day for our inspiring handbook “ ENGINEERING 
OPPORTUNITIES,’’ FREE, post free, and without 
obligation. 

The British Institute of Engineerin Leg 

Outeed’ Birest Street 


22, Shakespeare House, 29-31. w. 
P 5821 





ELECTRICAL and SALES 

available through SHEEHAN 
235. Regent-street, W.1. Tel., 
This service is run by QUALI- 

2RS for Engineers and Contractors 

advertising and unnecessary inter- 
6264 1 
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EDUCATIONAL 


EDUCATIONAL 





‘)sford Correspondence li 
BEAUMONT HOUSE, OXFORI 

“THOROUGH POSTAL PREPARATION FOR: 
B se th NGINEERING), Pass and Honours. 
A.M c 


A.M.1M.E., 
and also Electrical, Structural, Aeronautical, Auto- 
mobile and Marine Engineering Examinations. 
Low Fees--;,ayable monthly. 50 Tutors. Individual 
attention. Text-books loaned. 
Fees reduced 20 per cent. for stysentes enrolling Or. 
Prospectus from the Secretary, P. K. GRAHAM 


THE T.1.6.B. 
HAS PLEASURE IN ANNOUNCING 


this 





remarkable record of sustained 
success 

over 90% Passes at phe f Py! Inst. C. .. 

A.M.1.Mech.E.. A.! E.E., 

Examinations held in ‘1028 (1929 —~" 

the first half of 19. 
Proof of the superiority of T.I1. + rq Tral 
attested by students’ results, is now conclusive ond 
overwhelming. Additional proof is available in the 
co-operation extended to The G.B. by various pro- 
fessiona) examining es, trade institutions, and 
Rv ernment departments. 
he reasons for the high reputation of The T.1.G.B. are, 

therefore, obvious, and there can be no question that, 
by enrolling with The T.1.G.B. you —— - —_= choice 
of croing and have the best assuran success, 
WRITE NOW for “ THE ENGINEER’ Ss “@UIDE TO 
SUCCESS,” 128 rages, containing the widest selection 
of engineering courses in the world, and mention the 
post and duties, * A 4 poe ualification, 
A.M.Inst.C.E., A.M.I M.1.E.E., ete., for 
which you desiro to be 1 ied. 


The T.1.G.B. Guarantees Training until Successful. 
THE TECHNOLOGICAL INSTITUTE OF 
GREAT BRITAIN, 

76, Temple Bar House, London, E.C.4, 
(Founded 1917.) 





(\orrespondence 


OF 
PREPARATION 
YOR THE 


}}x@minations 
y) 


oF THE 
INST. OF CIVIL ENGINEERS. 
INST. OF MECHANICAL ENGRS. 
INST. OF STRUCTURAL ‘ery 
UNIVERSITY OF LONDON, 


ARE PERSONALLY OONDUOTED BY 


Mr. Trevor W. Phillips, 


B.Se., Honours, Bactnewins, London uear: 
Assoc. M. Inst. C.E., A.M_I. Struc. E.. 8.1., 
F.R.S.A., Chartered Civil isin, = 
For full particulars and advice, ap 
36, Dalz SrREeer, LIVERPOOL. 
Lonpow Orrice :—65, Cuancery Lanz, W.C. 2 


(\ourses 





PATENTS 





RITISH PATENT 262,753, °* Heating by Oil 
Circulation,”” FOR SALE or CEN 

Further particulars apply, CHATWIN 
PANY, 253, Gray's Inn-road, London, W 





K?35.. PATENT ers Ltd, (B. T. KING. 
Patent G.B., U.8., and Can.), 

Advice handbook oak = aes on Patents and 

Trade Marks — —1464, Queen —— street, 

London, E.C, 4. 43 years’ ref. "Phone: Tal 0682. 
‘830 H 





HE OWNERS of BRITISH PATENT No. 228,403, 
for *‘A Process for Resriniag Energy During 

the Braking of the Moving Mas of an_ Engine 
Installation,”” are DESIROUS of “ENTERING into 
NEGOTIATIONS with one or more firms in Great 
Britain for the purpose of EXPLOITING the inven 
tion, either by SALE of the PATENT RIGHTS or by 
the GRANT of a LICENCE or LICENCES to manu- 
facture on royalty.—Enquiries should be addressed to 
Messrs. ABEL one _IMRAY, 30, Southampton- 

re 


buildings, London, W 6258 








HE PROPRIETORS of BRITISH PATENTS Nos. 
7080/15, 153,867 and 104,201, relating to 
*“* Roller Bearings;"’ and No. 203,472, relating to 
. wa for Gauging and Borting _ Bearing 
Rol " are DESIROUS of ENTERING into 
AiANGEMENTS with British Po. k with 
a view to the SALE or COMMERCIAL EXPLOITA- 
TION of the inventions protected by the said patents. 
Interested parties are invited to communicate with 
the undersigned for further particulars 
. N. ap 8. SKERRETT, 2. ew row, 
Birmingham. H 





of BRITISH PATENT No. 
282.972, dated 20th December, 1926, roetias to 
* Weighing Devices,” is DESIROUS of ENTERING 
Sate ARRANGEMENTS by way of a LICENCE or 
erwise on reasonable terms for the purpose of 
EXPL OITING the above patent and ensuring ite prac 
tical working in Great Britain.—Al! inquiries to be 
addressed to B. SINGER, Steger Building, Chicago, 
Illinois. 6234 & 


HE PROPRIETOR 





rus as ERorars TOR of BRITISH LETTERS 

NTS Nos. 245,716 and aoe 717, both 

dated try January, 1925, for Pri for Pro- 

ducing Steel.”’ is DESIROUS of DISPOSING of the 

PATENT RIGHTS or of NEGOTIATING for the 
GRANTING of LICENCES to work thereunder. 

All enquiries should be addressed to MEWBURN, 


ELLIS and OO., 70-72, Chancery-lane, London, 
W.c, 2. P618 # 





Peorars TOR of BRITISH LETTERS 
TS Nos. 290,317 and 200,318, both 
dated ay »~-t 192 or Manufacture of 
Steel.’ is DESIROUS of DISPOSING of the 
PATENT RIGHTS or of NEGOTIATING for the 
GRANTING of LICENCES to work thereunder. 
All enquiries should be addressed to MEW- 
BURN, ELL and ©O., 70-72, Chancery-lane, 
London, W.C. P619 # 


wast 





PATENTS TO BE WORKED. 
pas PROPRIETORS of the Following BRITISH 
PATENTS :— 
and 


No. 259,559 (H. Ruetz), ‘‘ Improvements in 


relating to Charging Devices for Furnaces ; 


No, 282,627 (G. Regnac-Paille), ** Improvements in or 
connected with Melting Furnaces for Liquid 

uel ; 

No. 270,974 (H. Limbourg), “‘ Improvements in or 
relating to Alloys Intended as a Substitute for 
Platinum ; 

No. 207,555 (P. Pipereaut and A. Helbronner), 


* Improvements in the Manufacture of Titanic and 
Zine Compounds 


No. 259,956 (O. Hendrick- Oe liette), “* Improvements 
in and relating to Mops, 
are DESIROUS of ENTERING into ARRANGE- 


MENTS for the EXPLOITATION of their INVEN- 
TIONS in Great Britain under LICENCE or otherwise. 
All communications to OFFICE DES INVENTIONS, 
63, Boulevard Emile Jacqmain, Brussels oe. 
255 # 





AGENCIES 


NERGETIC AGENT, Living in Cologne, with 
fair knowledge of English and first-class con- 
Ge 


nections with rman failways, tramways and 
municipal bodies, is DESIROUS of OBTAINING 
O° os REPRESENTATION of GOOD’ BRITISH 
ou! 


ieee 6173, The Engineer Office. 6173 Db 





MACHINERY, &c.. WANTED 





WANED. Good Second-hand Land Type Baboock 
WATER-TUBE BOILER of about 8040 square 
feet of heating surface, re-insurable 200 1b. working 
pressure.—Address, 6256, The Engineer OMes. u 

256 F 





FOR HIRE 





ICHD. D BATCHELOR, ARTESIAN WELL 
ENGINEER (WATER SUPPLIES EXPERT). 
Largest Bovine. Sinking, and Pumping Plant. 
GRAVESEND CORPORATION TESTED TWO 
BORINGS to 14,000,000 GALLONS PER DAY (ONE 
GUARANTEED to 7,000,000). 
73, Queen Victoria-street, E.C.4, and Chatham. 
"Phones : Central 4908 ; Chatham 2071. 
Wires : Boreholes, London ; Watershed, Chatham. 
ESTAB. OVER 150 YEARS 





FOR SALE 


BOILERS, TANKS and AIR 
RECEIVERS. 
several, lift. long by 5ft., Recs., 80 Ib. W.P. 
Lancashire Boiler, 80ft. by 7ft., 80 ib. W.P. 
Cornish Boller (1015), 24ft. by 6ft. 6in., 80 Ib. W.P. 
a p Caen Shells), 30ft. » Be a extra heat y. 
y 


H. & T. DANKS (Netherton), LTD., 


Boilermakers and Engineers, Netherton, DUDLEY. 
5840 a 





New, 





OR SALE, THEODOLITES, 

DRAWING INSTRUMENTS, SECOND - HAND, 
CLARKSON’S, 338, High Holborn, W.C. 
(Opposite Gray's Inn-road). 

OR SALE, LEVELS “—— 
DRAWING INSTRUMENTS SECOND - BAND. 
CLARKSON’S, 838, High Holborn, W.C 

(Opposite Gray's Inn-road). * Bx. 





FOR SALE (continued) 
Page 72. 


AUCTIONS, Page 72. 
FOR SALE, Page 72. 
WORK WANTED, Page 72. 


For Advertisement Rates see 
Leader Page. 
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CLASSIFIED 
ADVERTISEMENTS 


If you have a VACANCY to fill, 
If you require a SITUATION, 
If you want a MACHINE, 
FACTORY PREMISES, 
A CONTRACT, 
AN AGENT, 
A PARTNER, Etc., 


THEN STUDY AND MAKE USE OF THE 


CLASSIFIED ADVERTISEMENT 
SECTION IN 


Che Engineer 


YOUR ADVT. WILL BE SEEN BY ALL 
WHO ARE CONCERNED. 








ENGINEERS, MACHINERY AND 
METAL MERCHANTS. 


PURCHASERS OF COMPLETE 
PLANTS. 


Stock of Reconditioned 
Plant & Machinery. 








SIMPLE HIRE. 
HIRE PURCHASE, 
OR DEFERRED 
TERMS 
ARRANGED. 






RESSORS, RECEIVERS, 
HYDRAULIC PLANT, PORTABLE 
ENGINES AND BOILERS. 
COLLIERY PLANT, ELECTRIC COAL 
pepe (BAR & CHAIN TYPE). 
MOTIVES—RAILWAY METALS, 
POINTS, CROSSINGS, SLEEPERS, 
WEIGHBRIDGES, ETC. 














GOODALL CLAYTON&C° LOR 


LEEDS 





CONVEYING PLANTS, BUNKERS &¢ 








CONSTABLE & COMPANY LTD., 
Publishers of 
“THE ENGINEER” LIBRARY. 


ELECTRIC WELDING AND WELDING 
APPLIANCES. 


By H. CARPMAEL, A.M. Inst. C.E., A.I,E.E. 





Imperial 8vo. Illustrated, 16/- net 
Tecuwreat Review.—‘‘A most valuable and broad 
survey of an industrial field in which there are 
” 


possibilities of great developments. 


DEVELOPMENTS IN POWER STATION 
DESIGN. 


By E. AUSTIN. 

Imp. 8vo,. TUlustrated. 3ls. 6d 
PAPER-MAKING AND ITS MACHINERY. 
By T. W. CHALMERS, B.Sc., A.M.I. Mech. E. 
Imperial 8vo. Illustrated. 26/- net 


Nators.—“We are glad to recommend it to those 
associated with the paper industry.” 


THE GYROSCOPIC COMPASS. 


By T. W. CHALMERS, B.Sc., A.M.I. Mech. E. 
Demy 8vo. Illustrated. 11/- net 


CONSTABLE & CO., LTD., 
10-12, ORANGE STREET, W.C.2. 





MERRYWEATHER 


LIGHT PORTABLE WATER TUBE 


BOILERS 


Made in many sizes, from 2 to 200 H.P. For Coal, Wood, Oil, Gas or other Fuel. 
FOR 
UP-COUNTRY, MINING, MARINE, INDUSTRIAL 
AND OTHER PURPOSES GENERALLY. 


Oopy of the new catalogue, No. 384 J, containing full particulars and 50 
illustrations, will be forwarded post free on application to: 


MERRYWEATHER & SONS, LTD. 


Incorporating Shand, Mason & Co., 


GREENWICH, LONDON, S.E. 10. 

















So easy to handle 


Skilled drivers are not necessary fort 
Ransomes’ Electric Trucks. Anyone 
can handle them after an hour or 
so’s instruction. Controls are all 
within easy reach of the driver, who 
does not even have to dismount in 
order to reverse or to pick up or set 
down a loaded stillage, 


Many other advantages of our trucks 
are shown in a brochure entitled 
“ Mechanical Works Transport.” 
May we send you a copy? 


Ransomes 


INDUSTRIAL TRUCKS 





ELECTRIC 





Ransomes, Sims & Jefferies, Ltd., Ipswich, England. 























ENGINEER DIRECTORY, 


1930. 


The New Edition is now published and 
will be sent on application free of charge. 





This Directory is published in the interests of our advertisers, 
and contains a mass of information very useful to those 
engaged on the Commercial Side of the Industry. 


Application to The Manager, 
The Engineer, Ltd., 28, Essex Street, 
Strand, London, W.C. 2. 


Dxo. 26, 1930 


Makers of the LARGEST in the World 
and every class and type of Searchlight, 
including H.1., Pilot House, Field, Marine, 
Aeroplane, Fire arigne, Cinema, Fog 
Penetrating, Sky Writing, etc., etc. 





Our Standard Searchlights for use in the Suez Cana! 

are in regular and constant demand, and stocks of 

same are kept for cases of emergency; also spare 
mirrors, carbon, front glasses, etc. 


All makes of Searchlights repaired. 
Contractors to The Admiralty, The War 
Office, Air Board, Crown Agents, etc., etc. 


also to the Navies, Armies and other Forces 
of many Foreign Countries. 


+ longon Ejecgmec Firm Ceovvodl. 


Telephone Nos. :—PURLEY 1222 and 1223 (2 lines) 








PERFORATED 
METALS 


WIRE WORK 
NAME PLATES 


OF EVERY 
DESCRIPTION 





ES 
W. BARNS & SON, 
GLOBE .WORKS, 
Q land Road, H LONDON, N. 7. 














The CLYDE STRUCTURAL IRON Co. Ld. 


Clydeside Ironworks, Scotstoun, Glasgow. 


STEEL ROOFS 











London Agents—GILLESPIE & Co.. Ltd., 
Leadenhall Bidgs., 1, Leadenhall St., London. E.C. 3. 








LEATHER 
—éBALATA 





HELMET ROW- OLD ST- LONDON-e-c-« 


The Metallurgist 


‘*The Metallurgist’’ is a free supple- 
ment accompanying the last issue of 








** The Engineer ’’ for each month. 


It is devoted entirely to the science and 


practice of Metallurgy—ferrous and non- 


a 


ferrous. 


The following comments by a few of 
our readers indicate its usefulness in a 
field hitherto much neglected. 


ut su) foment is v well arranged and 
will considesablo .™ to the Metal- 
Tungical Industry.”—Sheffield, February, 1925. 


“The advantages ed by the metallurgist 
and the engineer closer contact is 
Sow ka your supplement should aid a) 


S.A., February, 1 
tetalaggial Sub Supplement is undoubtedly 
very “good.” ter, January, 1926. 


“The Metallurgist is indeed a very splendid 
wat <A, - standard of these supplements 


to a No Man’s | Land between 
pM workers and users...”—-Birmingham, 


ov 1927.” 
- sup) te which are of a high order 
off very “"—Newcastse, January, 1927. 
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A Seven-Day Journal 


The Opening of the Nag Hammadi 
Barrage. 


On Friday of last week, December 19th, the 
Nag Hammadi Barrage, on the river Nile, was 
formally opened by King Fuad. The ceremony was 
attended by Sir Percy Lorraine, the British High 
Commissioner, members of the Diplomatic Corps, 
and many Government guests. The King arrived 
at 10 o’clock in the royal yacht “‘ Khassed Kheir,”’ 
and after a speech by the Egyptian Minister of 
Public Works, His Majesty unveiled a tablet to 
commemorate the event, afterwards starting the 
mechanism for operating the sluice gates. He then 
passed through the lock in his yacht. We described 
this barrage in some detail in our issue of September 
2nd, 1927, just before constructional work was begun, 
and we propose in a subsequent issue to give further 
particulars regarding the progress of the undertaking. 


Dry Docking Accommodation at Greenock. 


Avr a@ meeting held on Thursday last, December 
18th, the Greenock Harbour Trust, gave its approval, 
subject to the legal arrangements and an Exchequer 
grant of 90 per cent. of the wages of the unemployed 
men required for the work, to a scheme for improving 
the Garvel graving dock. It is proposed that the 
existing obsolete entrance to the dock shall be recon- 
structed so that modern ships can use the dock 
without difficulty. The new entrance is to have 
perpendicular sides 70ft. apart and a sill with a 
minimum depth of 29ft. 6in. below high-water at 
ordinary spring tides. The gates are to be of the steel 
leaf type, and will be operated by electric winches. 
The whole of the work necessary is expected to cost 
about £26,000, and the balance of the cost, after 
deduction of the Government grant, to be 
reimbursed to the Harbour Trust by the Greenock 
Dockyard Company, Ltd. That company is to be 
given exclusive use of the dock for a period of fifteen 
years after the completion of the alterations, and it 
will also be free of all rent and rates on the ships placed 
by it in the dock. It is well known that the Clan Line 
is closely associated with the Greenock Dockyard 
Company, Ltd., and it is expected that the new facili- 
will establish an important centre for ship 
repairing on the Clyde. 


18 


ties 


Research in the Printing Industry. 


Tue latest research association to be formed under 
the scheme of the Department of Scientific and 
Industrial Research is one designed to serve the needs 
of the printing industry in all its branches. Apart 
from the actual setting of the type and the pulling 
of impressions therefrom, the printing industry 
depends upon the labours and achievements of the 
type-founder—or his modern equivalent, the manu- 
facturer of composing machines—the papermaker, 
the ink manufacturer, and the block maker. All 
these branches of activity will be represented in 
the new research association, and much will, no 
doubt, be gained by a co-ordinated study of the rela- 
tionship of the different branches and of their joint 
effect on the final product—the printed book or news- 
paper, as sold to the public. It is not intended that 
the association should at the outset establish its 
own laboratories. The research work required will 
be conducted in the laboratories, already existing, 
which specialise in the particular subjects to be dealt 
with. The work of the association will, to begin with, 
at least, be confined to the collection and dissemina- 
tion of information to the members and to the 
direction of scientific investigations under the general 
care of a qualified officer. A meeting in furtherance 
of the objects of the association is to be held at 
Stationers’ Hall, E.C. 4, on January 2nd, at 2.30 
p-m. The association has already been registered 
as @ company, as is usual in the case of bodies of 
its kind formed under the Department’s scheme. 


The Fuel Research Board. 


THE annual report, published this week, of the 
Fuel Research Board, contains the announcement 
of a certain reduction in the attention which, for 
several years, has been paid at the Fuel Research 
Station to the development of low-temperature 
carbonisation processes. Much, it is admitted, 
remains to be done if the process is to live and gather 
momentum, but the time has now arrived, it is con- 
tended, when the high degree of priority given to 
the development of full-size retorts for low-tempera- 
ture carbonisation can no longer be justified. The 
basis for this change of attitude is not very clearly 
indicated. It would appear, however, to-be, in part 
at least, an outcome of the fact that in recent years 
the world prices for fuel oils of all sorts have fallen 
so much that the economic position of low-temperature 
carbonisation processes has altered very much for 
the worse. The saleable products of the process 
are gas, tar and coke. At the present prices obtainable 
for tar, the report significantly remarks, it is necessary 





to dispose of at least one, and preferably both, of 
the other products at a price per therm considerably 
higher than the price per therm paid for the coal. 
If low-temperature carbonisation has gone down 
in the Board’s scale of priority, pulverised fuel for 
marine and land purposes has gone up. So far, 
pulverised fuel for land purposes has been generally 
associated with very large combustion spaces. The 
Board considers that there is no scientific necessity for 
such large spaces and is increasing the attention which 
it is paying to the development of short-flame burners. 
The hydrogenation of coal would appear to have 
suffered neither a diminution nor an advancement 
of priority. Experiments on a small and intermediate 
scale have been continued. In particular the use of 
catalysts is being studied and some interesting 
results have been obtained. 


Low Temperature Carbonisation. 


THE remarks made by the Fuel Research Board, 
referred to in the earlier part of the preceding note, 
may usefully be supplemented by a reference to the 
annual report issued at the end of last week by Low 
Temperature Carbonisation, Ltd. The result of the 
company’s operations during the year ended October 
3lst was a debit balance of £9317, which, with £4494 
brought in, made a total deficit of £13,811. The year, 
it is stated, was very unsatisfactory from a trading 
point of view, largely because of a further fall in the 
price of by-products. Had the prices remained at the 
1927-28 level, the crude oil from the 304 retorts at 
Barugh and Askern would have realised an additional 
£37,500. The fall which occurred in prices was mainly 
caused by changed conditions in the American 
creosote market. In order to meet the situation the 
Board has been expediting its arrangements for 
cracking coal oil into petrol. The first consignment 
of coal oil has now been cracked at the Killingholm 
refinery of Petroleum Refineries, Ltd., and petrol of 
an excellent quality has, it is stated, been produced. 
The better utilisation of the crude coal oil resulting 
from its conversion into petrol and fuel oil will, it is 
anticipated, result in a considerable increase of profits. 
All the retorts at Barugh and Askern are, it is stated, 
working full time and at their maximum capacity. 
A coalite works erected at East Greenwich for the 
South Metropolitan Gas Company is now practically 
completed. The first battery has been heated up and 
production will begin early in January. 


The Blue Funnel Motor Ship “ Ajax.” 


At the end of last week Scott’s Shipbuilding and 
Engineering Company, Ltd., safely launched the new 
Blue Funnel liner “ Ajax,’’ the naming ceremony 
being performed by Mrs. Richard Holt, of Liverpool. 
The “ Ajax ” is the nineteenth ship built for Alfred 
Holt and Co. by Scott’s and the third in the company’s 
fleet to bear that name. She has a length of 453ft. 6in. 
on the water line, with a beam of 59ft. and a depth of 
59ft., with a measurement of about 7800 gross tons. 
Her special features include a protective bow and 
scantlings of the owner’s high elastic limit steel, the 
use of which material has given a considerable increase 
in the designed deadweight carrying capacity. The 
cargo handling arrangements are very complete and 
comprise twenty-four special electric winches of the 
owner’s design, which serve twenty-eight derricks, 
one of which is designed for a 60-ton lift. Part of the 
hull is reserved for the carriage of refrigerated cargo. 
The supercharged airless ignition propelling machinery 
which has been installed by the builders was supplied 
by Burmeister and Wain, of Copenhagen, and its 
designed total output will be 8600 B.H.P. at 110 r.p.m. 
under supercharged conditions. A very complete 
equipment of electrical auxiliary machinery will be 
carried. The first Blue Funnel Line “ Ajax” was 
launched in 1866 and was a steamer of 2279 gross tons, 
with 822 I.H.P. engines, giving her a speed of 10 knots. 
The second “ Ajax ’’ was launched in 1900. She had 
a measurement of 7039 gross tons and was equipped 
with steam machinery of 4200 I.H.P., which was 
designed to give her a speed of 12} knots. The new 
ship marks the great progress made during the last 
thirty years in the design of cargo liners, and empha- 
sises the additional economies which are made possible 
in the owner’s trade by utilising the oil engine pro- 
pelled ship. 


The Retirement of Mr. T. E. Thirlaway. 


Ir is announced by Swan, Hunter and Wigham 
Richardson, Ltd., that Mr. T. E. Thirlaway, who 
succeeded Sir George Hunter as chairman of the 
company in March, 1928, is about to retire from the 
board of directors, and that he will cease to be chair- 
man on Dacember 3lst. Mr. Thirlaway will be 
succeeded in office by Mr. J. Denham Christie, the 
present vice-chairman of the company. Mr. Thirl- 
away started his business career with Messrs. Monk- 
house, Goddard and Co., chartered accountants, 
and joined the firm of C. 8. Swan and Hunter in 1898. 
On the amalgamation of that company with Wigham 
Richardson and Co., Mr. Thirlaway became the chief 
accountant of the new company. Although his 
principal interest lay in the financial sides of the 
many companies of which he was a director, he did 
not neglect to keep in close touch with the more 
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technical aspects of shipbuilding and marine engi- 
neering practice. He is a man of shrewd foresight, 
and it is largely through his very skilful handling of 
the financial side of the business that his firm enjoys 
such a strong position to-day. He was also a director 
of many of the associated companies of Swan, Hunter 
and Wigham Richardson, Ltd., including the Walls- 
end Slipway and Engineering Company, Ltd., and 
Barclay, Curle and Co., Ltd., of which he is the chair- 
man. Mr. Thirlaway has always been interested in 
any steps for furthering the prosperity of the ship- 
building industry and is a director of National Ship- 
builders’ Security, Ltd., which was formed to deal 
with redundant shipyard capacities in Great Britain. 
It is of interest to mention that Sir George Hunter, 
the late chairman of the company, was eighty-five 
years of age on Friday last. 


The Fulham Power Station. 


THE public inquiry by the Electricity Commis 
sioners into the application of the Fulham Borough 
Council for consent to extend its generating station 
at Townmead-road, Fulham, ended on Saturday, 
December 20th. Mr. Trevor Watson, K.C., put in, 
on behalf of the London County Council, a written 
statement of the conditions which the Council thought 
should be imposed if the Commissioners granted the 
application. The conditions were that the sulphur 
content of the effluent gases should not be more than 
0-02 of a grain per cubic foot; that no dark or 
opaque smoke should be emitted, nor grit or other 
particles sufficient to cause a nuisance. The chimneys, 
the statement went on to explain, should be at least 
300ft. high, the gases should be warmed before dis- 
charge, the powers given to the Port of London in 
respect of water effluents should be extended to the 
London County Council, periodic analyses of gas and 
water effluents should be made, and any improved 
devices discovered should be introduced when the 
Electricity Commissioners required them. Mr. J. A. 
Robertson, consulting engineer, said that he had been 
engaged for thirty years in the construction of generat- 
ing stations. A small number of stations spread over 
a large city did not cause so much damage through 
sulphur dioxide as one big station. He saw no in- 
superable difficulties in the way of a down-river 
station. The London Power Company’s experiments 
at Grove-road were very promising, although the 
plant was elaborate and somewhat costly. He 
believed that the solution of the problem of the 
elimination of sulphur fumes was nearer than many 
people thought. In his final speech, Mr. Tyldesley 
Jones said that there was no alternative site that 
could be considered as a practicable proposition. 
Wherever the station was put the sulphur nuisance 
had to be prevented. Sir Frank Baines had proved 
conclusively that the distance at which a large 
amount of damage might bv done by the presence of 
sulphur was far greater than the man in the street 
thought probable. He had given cases which proved 
that if all the generating stations for the supply of 
London were at Erith, London would still not be safe. 


A Problem in Economics. 


In a White Paper issued on Thursday, December 
18th, the Government summarised the principal 
measures which it has taken since it came into office 
for the relief of unemployment. The document shows 
that the total value of the relief schemes guaranteed, 
assisted or approved by the Government is 
£)35,929,248. The basis of calculation adopted in 
the White Paper is that £1,000,000 provides work for 
one year for 4000 men. The schemes approved will 
therefore, it is claimed, provide work to the extent of 
more than 500,000 man years, or over 150,000,000 
days of work. The Government has been in office for 
about eighteen months. Its schemes may therefore 
be said to have provided roughly 100,000,000 days of 
work per year at a cost of £91,000,000 per year. Our 
average unemployed number is about 2,000,000. To 
give all in that number employment for one year 
would require the provision of 600,000,000 days of 
work, and at the same rate as that applicable to the 
Government schemes would involve an expenditure 
of £546,000,000. It may therefore be said that the 
Government's efforts have resulted in the country’s 
unemployed being one-seventh less in volume than it 
otherwise would have been. That is a figure of which 
the Government may or may not feel proud, but that 
its methods of relieving unemployment are economic- 
ally unsound can readily be shown. The four 
railway groups have a combined issued capital of 
£1,124,960,758 and give employment to a total of 
613,166 people. These figures imply that a capital 
expenditure of £1834 gives perpetual employment to 
one railwayman. The Government expends £250 to 
give one man a year’s wo:k. At that rate £1834 
would give a man employment, not perpetually, but 
for 74 years. The comparison is not strictly correct. 
The economic value of the Government’s schemes is 
not the immediate number of work-years provided 
by their execution, but the permanent volume of 
employment which they will create after they have 
been carried out. We have no idea and no means of 
forming an idea of how much perpetual employment 
the execution of the large variety of works included 
in the Government’s approved schemes will bring 
into existence. 
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A Ropeway Plant at a Large 
Oil Works. 


Some time ago, the Agwi Petroleum Corporation, 
Ltd., of Fawley, Hants, was faced with the problem 
of devising some means to reduce the heavy cost of 
conveying drums and barrels of asphalt from its filling 
station and loading them into steamers for shipment. 
The original method was to convey the barrels and 
drums on platform trolleys, running along Decauville 
tracks, to a jetty out in the sea, and also to a wharf 
alongside the sea shore, where they were loaded into 
barges for conveyance to Southampton, to be 
eventually transferred into steamers. It will be 
easily understood that the handling charges with that 
system were very heavy. 

After considering several alternate systems of con- 
veyance, the Corporation decided to install a series 
of ropeways on the bi-cable system, and the order for 
these ropeways was entrusted to Messrs. R. White and 
of Widnes, Lancs It was decided, after 
collaboration with the superintendent and the chief 
engineer at Fawley Works, to make the ropeway 
scheme in three units, which could be worked either 
separately, when required, or all three units at the 
same time. A reinforced concrete jetty was erected 
out in the sea in deep water, where ocean-going 
steamers could lie alongside for loading and unloading, 
and this jetty was connected with the shore and the 
works by means of a reinforced concrete gantry. 

The plan, Fig. 1, shows the three separate sections 
of ropeways referred to. The first section from L T L 
to J L is called the *‘ Land Ropeway,” and it conveys 


Sons, 


asphalt dump. This conveyor first of all takes drums 
and barrels from the dump to point Q, at the loading 
station of the Sea Ropeway, where they are trans- 











two conveyors are also driven through gearing by an 
electric motor. 
The whole ropeway system is designed for a capacit, 











ferred to the ropeway carriers for sending out to the of 320 barrels or drums—or, say, about 68 tons—per 
jetty. The same conveyor also carries barrels and hour, with two or three barrels conveyed on each 
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FiG. 2--PROFILES OF LAND AND SEA ROPEWAYS 


drums from the dump in the reverse direction up to 























barrels and drums from the filling station to the point R, where they are deposited on to a special 
asphalt dump or storage ground. The second section | loading platform, ready for loading into railway 
from J L to LTS is called the * Connecting Rope- wagons when required. 
way. as it forms a link between the Land Ropeway The conveyor referred to as operating between 
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ropeway carrier. The barrels and drums vary from 
about 30in. long by 18in. diameter to about 36in. long 
by 34in. diameter and weigh about 300-600 Ib. each, 
respectively. 


The Land Ropeway is about 4440ft. long measured 
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FIG. 1—-PLAN SHOWING THE THREE SECTIONS OF ROPEWAY 


and the third section, or the “* Sea Ropeway,”” which 
extends from LTS right out to the jetty at point 
RTS. 

The asphalt barrels or drums are conveyed in the 
first from the filling station to the loading 
terminus of the Land Ropeway at L TL by means 
of two slat conveyors, each about 280ft. long, which 
pass through a tunnel underneath the main road before 
arriving at the ropeway loading station. At that 
point the barrels and drums are transferred to the 
ropeway, which conveys them to the asphalt dump, 
they stored ready for being conveyed 
directly out to the steamers lying alongside the jetty 
by means of the Sea Ropeway, as and when required. 
There are also arrangements for taking the barrels 
and drums direct from the loading terminus of the 
Land Ropeway at L T L, vid the Connection Ropeway 
between J L and LTS, and thence along the Sea 
Ropeway direct to the jetty. In that case, of course, 


case 


where are 


the three ropeway units will be working simul- 
taneously. 
On arrival at the jetty the barrels and drums are 


transferred from the ropeway carriers on to special 
by which they are lowered directly into 
the hold of steamers lying alongside, one Sea Loader 
being provided on either side of the jetty. By the 
machines bundles of staves and the like can be 
unloaded from steamers by reversing the direction of 
their operation, so as to raise such materials up to the 
ropeway return terminus on the jetty for loading 
into the ropeway carriers, in order to take them on the 
return side of the ropeway back to the loading station 
of the Land Ropeway at the works, or to any inter- 
mediate point as may be required on the return 
journey. 

Fig. 2 shows general profiles of the Land Ropeway 
and Sea Ropeway, whilst Fig. 3 gives a plan of the 
asphalt dump, which is about 280ft. long by 325ft. | 
and is capable of storing, say, up to about | 
20,000 tons of barrels and drums, stacked on end in 
five tiers. Fig. 3 also shows a profile of the Con- 
nection Ropeway between J L and LT 8S, as well as 
a section of another slat conveyor at the bottom of the 


sea loaders, 


same 


wide, 


points R and Q, and as indicated in Fig. 3, is made in 
two sections with a connecting joint at point P, one 





whilst the Sea Ropeway is about 6720ft. 
and the Connection 
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long measured out and home, 
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section from P to R being 210ft. long and the other | Ropeway, which forms a link between the two, com 
section from P to Q 242ft. long. The two sections are | prises about 325ft. of double line ropeway, or, 
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Fic. 3--PLAN OF ASPHALT DUMP 


driven through gearing by an electric motor, which is 
situated at point Q, and the construction of the con- 
veyor is exactly similar to that of the two conveyors 
already referred to as running from the filling station 
to the loading terminus of the Land Ropeway. These 


say, a total of 650ft. measured out and back again. 
The three ropeway sections are made with inter- 
mediate steel standards, which vary from about 18ft. 
to 30ft. high and all of which are fitted with carrying 
rope saddles of the rocking type, and as will be seen 
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from Fig. 1, the Land Ropeway is constructed with 
three automatic angle stations at points EL, HL, 
and JL respectively, whilst the Sea Ropeway is 
made with three angle stations at points D 8, J 8, and 
Each of these angle stations is 
automatically by means of 
gripper, and the 
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Fic. 4 ENDS OF TWO SLAT CONVEYORS 


carriers are conveved through the whole of these 
ingle stations, as also round the return terminus of 
the Sea Ropeway at point RTS, without discon- 
necting from the hauling rope, stopping, or handling 
in any way. 


With a view to reducing the general attention and 
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Fic. 6 -CARRIER CAGE 


charges to a minimum, the contractors 


handling 


designed and patented a special carrier cage with a | 


hinged adjustable bottom floor which can be tilted 
as to form a slight incline in either direction, 
looking at the end view of the carrier, for the purpose 
of easy loading and unloading. 

The barrels or drums when automatically leaving 
the slat conveyor, both at the loading station for the 
Land Ropeway, as also at the loading station for the 
Sea Ropeway, are deposited on to a loading platform 
set at a slight incline, so as to cause them to roll by 
gravity up to the edge of the loading bank, directly 
on to the inclined bottom floor of a carrier cage, 


standing in the right position for loading. Fig. 4 
shows the end of the two slat Conveyors, which 
bring drums from the filling station to the Land 


Ropeway loading Terminus, and this view clearly 
indicates the tunnel underneath the road already 
mentioned above. Fig. 5 is a similar view, showing 
barrels ready for rolling on to the carrier cage floor 
from the loading platform. Fig. 6 illustratés one of 
the carrier cages in the right position for loading, 
and two drums are shown on the loading bank ready 
for rolling by gravity directly on to the floor of the 
carrier cage. Fig. 7 shows a carrier and cage with 
two drums locked in position in the cage ready for 
sending out on the ropeway. 

A special buffer gear has been provided for stopping 
the empty carriers on the loading rail in the exact 
positions required for rolling barrels on to the cage 
bottom by gravity. As soon as a carrier cage has 
been loaded, the buffer gear is released by the man in 
charge pulling a lever, and the carrier is allowed to 
run by gravity along the inclined loading rail, to the 
front of the terminus on the outgoing side, where it is 
automatically attached to the hauling rope, and sent 
out on its forward journey. 

Fig. 8 gives a good view of the stocking ground or 
asphalt dump, as also the first section of the Sea 
Ropeway down to the jetty. 

Fig. 9 is a near view of the automatic angle station 
H L, together with the fixed discharge rail between 


IN POSITION FOR LOADING 


HL and JL. This also illustrates a loaded carrier 
and box after passing the automatic angle station on 
its journey up to the discharging point. 

Here it should be mentioned that it is necessary 
automatically to disconnect the loaded carrier and 
cage for discharging at any point between H L and 
JL for a distance of about 280ft. along the fixed 





height for stacking purposes. The asphalt durmp is 
made with a slight incline from the discharge rail 
HL, J L, right down to the bottom of the stocking 
ground, so that barrels and drums, after being de 
posited on to any tier, can easily be rolled by gravity 
to any point for stacking. 

Two of these portable elevators or barrel-stacking 





discharge rail, between H L and J L—Figs. | and 3 

and in order to provide a first-class working arrange- 
ment, involving as little attention as possible, Messrs. 
White designed a special portable unloading ramp, 
which is fixed directly to a portable barrel stacker. 
running on rails along the top of the asphalt dump. 
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FIG. 5--BARRELS READY FOR LOADING 





INTO CARRIER CAGE 


machines are provided for working on the rail track 
between H L and J L, and each of them is equipped 
with the special unloading ramp, as referred to above 


After the carrier cage has been unloaded opposite 
any of the stackers in the manner described above 
the man in charge has then merely to release the 











| this machine being fixed in the housing shown in the 
illustration just referred to. 

The barrel stacker with the unloading ramp attached 
is made to run the full length of the fixed discharge 
rail between H L and J L, and when a loaded carrier 
the stacker, it automatically 


arrives opposite is 


FiG. 7 -CARRIER CAGE 


wittTH Two DRUMS LOCKED IN POSITION 


buffer gear to allow the empty carrier cage to run 
by gravity along the inclined gradient in the ramp, 


up to an automatic engaging gear, where the carrier 


is automatically attached to the hauling rope and 
conveyed round the angle station J L, also auto 
matically, on its return journey to the loading 
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FiG. 8 -GENERAL VIEW OF BARREL -STOCKING YARD OR ASPHALT DUMP 


released from the hauling rope and stopped on the 
| unloading ramp by means of a special buffer gear in 
the right position for unloading. The floor of the 
carrier cage is then tilted to allow the drums to run 
| out by gravity for transferring directly to the stack- 
ing machine, which deposits them at any required 


station at L T L without any further attention 

Fig. 10 shows the storage platform for loading 
barrels and drums directly into railway wagons, as 
also indicated in Fig. 3, and, in addition, illustrates 
part of the section of the slat conveyor between 
P and R, with a barrel in the act of being conveyed 
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up to the top of the storage platform. Fig. 11 indi- | Ropeway between the Sea Ropeway loading station | in the act of depositing drums into the steamer’s 
cates a back view of the portable barrel stacker, with | and angle station J L of the Land Ropeway, while | hold. 
its unloading ramp, and also shows a drum in the | Fig. 19 gives a good view of the Sea Ropeway looking Fig. 14 shows a steamer lying on the lee-way, or 
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Fic. 9-—-AUTOMATIC ANGLE STATION Fic. 10-—-PLATFORM FOR LOADING BARRELS INTO RAILWAY WAGONS 


act of rolling by gravity from the cage on to the; towards the jetty. As will be observed, the angle | inner, side of the jetty, together with the Sea Loade: 
elevator platform. Fig. 12 is a front view of the same stations and standards fixed directly on the top of | in the act of discharging empty drums from the 
machine, with one drum just delivered on to the/ the ferro-concrete gantry, leading to the jetty, ! steamer for loading into the ropeway cages in order 




















Fic. 11—BACK VIEW OF PORTABLE BARREL STACKER Fic. 12-—-FRONT VIEW OF PORTABLE BARREL STACKER 


dump, whilst another drum can be seen in the elevator have all been made of special portal construction, to convey these empty drums by means of the ropeway 
ready for depositing on to the barrel tier. in order to allow traffic to pass along the jetty without to the works, exactly in the same manner as described 
Fig. 16, page 708, is a view of the ropeway taken fouling the framework of the ropeway towers. for conveying bundles of staves from steamers to the 























FiGs. 13"AND_14—VIEWS OF ROPEWAY ON JETTY 


from the jetty, clearly showing the angle station J s Fig. 13, herewith, shows the front of the jetty works. The other Sea Loader can be seen on the left- 
in the foreground. terminus with a loaded carrier approaching the auto- | hand side of this illustration, which also shows a 
Fig. 17 is a near view showing general particulars matic angle station HS. This view also indicates | carrier cage loaded with empty drums on its return 
of the automatic angle station D 8. a steamer lying along the outer side of the jetty in | journey to the works. 
Fig. 18 is a view showing the first section of the | position for loading from the special Sea Loader, and It may be mentioned that the terminus on the 


Sea Ropeway, and also indicating the Connecting | one of the canvas belt-type Sea Loaders can be seen | jetty depicted in this engraving is about 170ft. long 
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overall, with a fixed running rail on both sides. 

The two sea loaders referred to as being one on 
each side of the jetty terminus, are both designed 
for running on rails along the full straight length of 
the jetty terminus, and to each of these sea loaders 
is attached one of White’s patented unloading 
ramps, exactly similar to what has been previously 
described in connection with the barrel stacker 
working at the top of the dump. 

The modus operandi in connection with the jetty 
terminus is briefly as follows. 

When a loaded carrier cage arrives at either of 
the two sea loaders, it is automatically disconnected 
from the hauling rope at a fixed point on the unloading 
ramp, right opposite the canvas belt elevator and con- 
veyor, in the same manner as already described in 
connection with the barrel unstacking machines at 
the asphalt dump. The cage floor is then tilted to 
allow the drums to roll out by gravity on to a platform 
leading them directly into the elevator slings, which 
raise the drums to the top of the horizontal conveyor 
beam, traverse them along that beam, and finally 
lower the drums vertically into the steamer’s hold, 
where they are automatically delivered either on the 
bottom of the hold or on the top of any tier, as loading 














Fic. 15 ONE OF THE SEA LOADERS 


proceeds. After discharging the drums the empty 
carrier cages are automatically connected to the 
hauling rope, and sent back to the loading station 
without any further attention whatever. 


Each Sea Loader is equipped with a series of electric | 


motors and driving gears to control the various 
operations of loading, &c., and also for moving these 
machines along the respective rail tracks on the 
jetty to any required point to suit steamers lying 
alongside. The position of the drum slings can be 
altered both vertically and horizontally for loading 
steamers of different sizes on varying tides. 

Fig. 15 is a general view of one of the Sea Loaders 
and, as will be seen, the operating machinery is covered 
by a housing to protect it against weather. The 
operator of the machine is also stationed inside the 
housing shown. This engraving shows the manner 
in which the drums lie in the canvas slings of the 
elevator. 

When these sea loaders are not in use, the horizontal 
conveyor beams or jibs, with their canvas slings, | 
are pulled up in a vertical position, as indicated on | 
the left-hand side of Fig. 14, referred to above, so 
as to be well out of the way. 

Both the Land Ropeway and the Sea Ropeway 
are driven by electric motors of 25 B.H.P. each, 
with specially designed driving gears, while the Con- 
necting Ropeway between the two main plants is 
worked from the drive of the Sea Ropeway. 

The whole of this plant has now been working for 
a good while, and we understand that it has given 
entire satisfaction to the users, and that it has fulfilled 
all the difficult and arduous working conditions for 
which it was designed. 








Cutting Pressures and Power 
Consumption of “Widia” Tools. 


(By a Correspondent.) 


In the several technical communications that have 
been published in recent years on the use of, and 
experiences with, “‘ Widia’’ or cemented tungsten 
carbide tools, one feature does not appear to have 
been sufficiently examined. It is the relative power 
consumption of such tools compared with high-speed 








steel tools. 





It will be generally agreed that the most striking 
feature observed, when using these new tools for the 
first time, is the difference in character of the turnings 
produced ; these do not appear to have suffered any- 
thing approaching the amount of distortion or punish- 
ment as do those produced at the same cut and feed 
with high-speed steel tools ; they leave the tool in a 


TABLE 


18in. centre lathe, 40 H.P., 220-volt variable-speed D.C. motor, ¢ 
rake, 6 deg. front clearance ; steel 





for high-speed steel tools and with Ripper and 
Burley’s? figures. 

The first set of measurements was given in 

| abstracted form in Tae EnouveeEr of September 5th, 

1930, page 247°, from a paper by T. G. Digges, and 

are summarised and extended in Table I. These 

experiments were carried out on an 18in. centre lathe 


cutting nickel ateel with “ Widia " tools 
8.A.E. 2330 in annealed condition. 


tool angles 14 deg. top 


Cutting Feed, Cubic Gross kW Gross H.P. Brinell Cutting 
speed, inches Depth of Area of inches input per cubic Net H.P Cutting hardness pressure 
feet per per cut, cut, metal re- to inch re- at tool pressure, of (Ib.) for 
min rev'n inches. aq. in moved per motor. moved per Ib material Brinell of 
minute. minute 202 
i 2 3 4 5 6 7 s " 10 it 
90 0-031 0-1875 0.0058 6-2 4-1 0-89 2-3 822 202 822 
110 7-7 5-4 0-90 2-6 780 202 780 
120 8-3 5-5 0-89 2-7 742 202 742 
130 9-0 6-2 0-92 3-5 887 230 776 
140 9-7 6-4 0-89 3-7 873 230 766 
160 ee - 11-1 6-8 0-82 4-1 847 230 742 
90 0-096 0-018 19-4 9-3 0-64 6-7 2460 168 2950 
105 0-078 0-0146 18-4 8-5 0-62 5-8 1870 168 2250 
120 0-054 0-010 14-5 7:1 0-66 4-4 1210 168 1450 
160 0-031 oe 0.0058 11-1 5-5 0.66 2-7 558 168 670 
200 0-031 0-125 0 -0039 9-4 5-7 0-82 2-9 478 163 590 
180 0-1875 0 0058 12-5 7-2 0-77 4-5 826 180 928 
160 0-3125 0 -0097 18-6 11-8 0-85 9-3 1920 180 2160 
150 | 0.4375 0-0136 24-5 16-6 0-90 13-5 2970 180 3330 
140 | 0 -5625 0-0174 29-2 20-6 0-94 17-1 4040 180 4540 


different way with much less *‘ curl ’’; the underside 
next the tool face is, in the case of steel turnings, 
much more polished and cleanly cut; the turnings 
are very much cooler ; in short, the new tools appear 
to cut with more of an edge action and less of the 
** wedge and tear ”’ action of the older tools. 

The mechanism of failure in the author’s experience 
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of carbide tools is by dulling of the edge and not by 
the usual wearing forward of a cavity in the top face, 
as experienced with steel tools, lending further 
support to the above view. 

Thus, there are grounds for expecting considerable 


TaBL 


18in. centre, motor-driven lathe cutting harc 


with geared head and driven by a 40 H.P. variable- 
speed motor, the whole arrangement being practically 
identical with that of the experimental lathe described 
by Ripper and Burley.* 

The efficiency curve for this lathe and motor has 
been plotted by the author in Fig. 1 from the effi- 
ciency test figures given in Appendix I. of the paper 
mentioned ; this curve has been to extend 
Table I., giving column 8 and thence column 9 of 
cutting pressures. To allow for the varying Brinell 
hardness of the materials used by Digges the figures 
of column 9 have been varied in ratio of the Brinell 
number to a common basis of 202 Brinell correspond- 
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ing to 43 tons per square inch tensile strength, giving 
column 11; this follows the findings of Ripper and 
Burley* that work done per cubic inch—and therefore 
cutting pressure—is proportional to tensile strength. 
The results of column 11 have been plotted against 
area of cut in square inches in Fig. 2, in which is also 
included the result of Stanton and Hyde's experi- 
ments' for an almost identical steel containing 
3-43 per cent. nickel, 0-36 per cent. carbon, Brinell 
202 (loc. cit., Fig. 31 for 70 deg. cutting angle), when 
cutting with steel tools. With the exception of three 
observations, taken with deep cuts, the results for 
** Widia ” tools follow the character of Stanton and 
Hyde’s results in that cutting pressure is propor- 


e Il. 
i cast iron, 250 Brinell, with “‘ Widia " tools. 


Cutting Feed, Inches, Area of Cubic inches GrosskW Gross H.P. per Cutting 
speed, inches per dépth of cut, square metal re- input to cubic inch Net H.P. pressure 
feet per revolution. cut. inches. moved per motor. removed per at tool. at tool, 
minute. minute. minute. Ib. 

1 3 3 4 i 6 7 S y 
630 0-059 0-08 0 -0047 35-8 7-1 0-27 4-1 215 
515 - 0-16 0 -0094 58-6 9-3 0-21 6-4 410 
420 0-24 0-014 71-6 12-1 0-23 9-2 724 
354 0-32 0-019 80-0 14-3 0-24 11-4 1060 
302 0-40 0-024 85-0 18-1 0-29 14-9 1630 
256 0-48 0-028 87-0 23-6 0-36 19-9 2560 

With H.S. steel tools. 

118 0-059 0-08 0 -0047 6-7 4-4 0-388 1-4 392 
89 0-16 0 -0094 10-0 5-5 0-74 2-5 930 

79 0-24 0-014 13-5 7-1 0-71 4-1 1710 

72 0-32 0-019 16-4 8-2 0-68 5-2 2390 
69 0-40 0-024 19-7 9-3 0-64 6-4 3060 
66 0-48 0-028 22-4 11-0 0-66 8-2 4100 


reductions in the power consumption when cutting 
with the new material. 

The author has found two sets of published 
measurements of power consumed, and in the follow- 
ing notes has compared them with the results of the 
investigation by the Cutting Tools Research Com- 
mittee of the Institution of Mechanical Engineers? 





1“ Proc.,” I. Mech. E., 1925, No. 2, pages 175 et seq. 


is almost exactly 
of cut, against 


tional to area of cut, but the value 
half—160,000 Ib. per square inch 
326,000. 

Very similar results are obtained for turning cast 
iron; a series of observations of power consumption 





2“ Proc.,”’ I. Mech. E., 1913. 
3“ Proc.,”’ Am. Soc. Mech. E. 


1“ Proc.,”’ A.S.M.E., March, 1929; MS. P. 51 10 
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when turning that material with the new tools have 
been published by Prosser’ in the ‘“ Proceedings ” 
American Society of Mechanical Engineers. These 


are extracted in Table II. and are for cutting cast 


iron of 250 Brinell, corresponding approximately to a 
transverse strength of 3l cwt. on lin. by lin. test 
bar at 12in. centres, and a tensile strength of 14-5 tons 
per square inch ; the lathe used was again similar in 
size to Ripper and Burley’s, and the efficiency curves 
of Fig. | have been used to obtain the net H.P. at the 
tool and the cutting pressure, giving columns 8 and 9 
of Table Ll. In the case of these experiments a 
duplicate set of readings for the same lathe cutting 
the same material with steel tools is given as extended 
in the second portion of Table II. 

The results of columns 4 and 9 of Table II. have 
been plotted in Fig. 3, and the ratio of cutting pressure 
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for tools to that for H.S. steel tools at the 


the new 


same cut-—depth and feed—has also been plotted. 
This ratio is seen to vary with a minimum value of 
0-42 and an average value over the range of the 


experiments of about 0-5. 

The results of both the above series of experiments 
show that, at increasing depths of cut, the power con- 
sumption of carbide tools increases rapidly ;_ this 
probably has a bearing on the generally understood 
statement that the new tools are best used at high 
cutting speeds and small cuts. To each of Tables I. 
and Il. columns have been added giving the gross 
H.P. consumed per cubic inch of metal removed per 
minute, as that is a commonly used method of deter- 
mining lathe outputs and power requirements. 

It is usual to use a figure of 1-0 when dealing with 
machining of mild steel up to 2-0 for hard steels- 
and a figure of 0-5 when cutting a 
cast iron; these compare with an average 
figure of 0-8 in Table I. for a nickel steel, whilst 
Table II. gives 0-27 for the new tools cutting an iron 
considerably harder than what is usually considered 
These results may be compared as 
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an alternative with the statement in Ripper and 
Burley’s paper (loc. cit.) for cubic inches of metal 
removed per net H.P. hour at the tool. Thus Table I. 
gives a value of 176, compared with 94 cubic inches for 
a steel of 43 tons per square inch derived from Ripper 
and Burley’s equation. Similarly the figures for the 
two parts of Table LI. are 380 for the new tools and 
192 for H.S. tools when cutting cast iron of 
250 Brinell. 

Until more detailed experiments are available on 
the cutting pressures of carbide tools as 


ateel 


actual 


measured by a tool dynamometer, it appears reason- 
able to take an approximate figure of half the pressure 
for the same cut when tungsten carbide tools in place 
of H.S. steel tools. 





'The Manufacture of S.A.A. Cartridge 


Cases. 


ADCOCK, M.S8ec., Ph.D., A.M.I. Mech. E., 
Mechanical Engineer. 


By F. Chartered 


No. IT. (Conelusion).* 
CUPPING. 

THE only method of cupping which will be con 
sidered here is the British system ; that is, by using 
combination dies with concentric punches and feeding 
the machine with soft strip. The characteristic pro- 
perties of the different positions in a multiple punch 
machine do not exist after the blanking operation has 
been completed, but a corresponding trouble 
encountered in cupping. This is the difficulty of 
making a number of dies all alike. The base thick- 
ness of a cup is less than the thickness of the strip 
from which it has been made by from 0-002in. to 
0-005in., depending on the contour of the die and 
variations in base thickness amounting to 0-00lin. 
can be produced by dies, the differences between which 
can only be detected by specially careful inspection. 


Dies. 


The dies are made by the following process :—-A 
piece of steel is cut from a bar and turned on the out- 
side, being held in a chuck. The hole is then drilled, 
bored, and reamered with a formed reamer. The die 


Is 


METHOD OF MAKING CUPPING 














FIG. 12. SECTION OF COMBINATION 
BLANKING AND CUPPING DIE 




















DIE WITH UNDERCUT 
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is then hardened and the hole lapped on a lead lap 
with emery powder. Finally, it is mounted on a 
mandrel and ground on the outside diameter and base. 
It is in the process of lapping that the differences 
between dies arise, and, unfortunately, this process 
cannot very well be dispensed with, as the dies always 
distort in hardening and have consequently to be 
brought to finished dimensions after hardening. Also, 
a high polish is required, and that necessitates treat - 
ment after hardening. 

A typical die contour is shown in Fig. 12. It has 
been found that the portion of the die responsible for 
most of the variation in the base thickness of the cups 
is the lower part of the blanking hole just before the 
shoulder commences. The natural tendency is for 
the diameter at this place to be less than at the 
mouth of the die, and when that occurs the base thick- 
ness of the resulting cups is high. The ideal shape of 
the blanking hole is, of course, parallel, and in order 
to get it the die is bored with a diverging taper to 
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blanking hole and the shoulder in order to prevent it. 
An arc of 0-03in. radius is sufficient for this purpose. 
A very interesting point to notice in the appearance 
of a cup is the slope of the mouth. Fig. 14 shows 
three cups exhibiting three different slopes of the 
mouth together with the contours of the dies which 
produce them. In (a) the mouth of the cup is said to 
slope “ outwards ” and the shoulder of the die is said 
to be “ easy,” while in (c) the mouth of the cup is said 
to slope “ inwards *’ and the shoulder of the die is said 
to be “ hard.”’ The hardness of the shoulder of the die 
also affects the base thickness of the cups, an easy 
shoulder producing less base stretch than a hard one. 


Desicn or Cuprpine Dies. 


The most appropriate shape of shoulder to make 
any desired type of cup has to be determined by 
experiment. The method adopted is one of successive 
trial and error. The necessary strip thickness is 
obtained as a first approximation by adding 0-003in. 
to the specified mean base thickness of the cup. The 
necessary diameter of the blanking hole of the die 
to give the desired weight of cup is then estimated, 
not purely theoretically, but by comparison with 
previous experience. A die is then made and tried. 
The first thing to notice in the cup is the slope of 
the mouth. An outward slope of from 15 deg. to 
30 deg. is.considered most satisfactory for the subse- 
quent processes. After observing the slope of the 
mouth, the base thickness next examined and, 
finally, the weight. If the slope of the mouth is 
satisfactory, the contour of the shoulder of the die 
is assumed to be correct. A correction is made to 
the strip thickness, if necessary, to bring the base 
thickness of the cup correct and a correction to the 
diameter of the bianking hole to bring the weight 
correct. Another strip is then rolled and another die 
made. This process is repeated until satisfactory 
results are obtained. Needless to say, this has to be 
done with four sets of tools in order to get the 
appropriate punch dimensions to compensate for 
positional difference. 

It has been assumed for purposes of the above 
treatment that the type of cup required is known, 
and that is the case with cups made for sale. 


Is 


ACCURACY OF CUPPING. 

A considerable export trade in cups exists and 
the specifications for them set the general standard 
of tolerances for internal use. Some foreign specifica - 
tions are very stringent and require the greatest 
possible care being taken and rigid inspection at every 
stage in the process. In fact, it was the increasing 
stringency of foreign specifications which caused 
the investigations here described to be taken up. 
As a result, the responsibility for fixing tool and 
strip dimensions has been transferred from the works 
to the laboratory. 


The following tables show the improvement in 
Base Thickness 
Extreme range of 
variation. 
Cause 
Works. Laboratory 
Inch Inch 
Strip thickness 0-002 0-001 
Strip hardness 0.0005 0 0005 
Differences between dies 0-002 0 -0005 
Other and unknown causes 0.0005 0.0005 
Total . 0-005 60-0025 
accuracy which has resulted from this decision, 

















FIG.14. EFFECT OF “HARDNESS” OF SHOULDER OF CUPPING DIE 


compensate for the bell-mouthing effect of the 
lapping. 

An attempt was made to facilitate the lapping of 
the blanking hole parallel by boring a slight undercut 
as shown in Fig. 13 to lap into. This resulted in the 
production of a ring on the outside edge of the cup, 
which became detached from the cup in a lower portion 
of the die, where it remained until the next cup came 
through. It then embedded itself in the surface of 
the latter. This tendency to form rings was also found 
in dies without undercut if the curve of the shoulder 
intersected the blanking hole at too sharp an angle. 


A slight curve is therefore desirable between the 


* No. I. appeared December 19th. 


together with the improvement due to increased 
accuracy of strip rolling. 


Weight 


Extreme range of 
variation. 
Cause - 
Works. Laboratory . 

Crains. Grains. 

Strip thickness F 2-9 1-45 
Positional difference 1-7 0-2 
Density of material . . ‘ . 1-2 1-2 
Differences between tools . . 0-6 0-4 

0 EE ee ee ee 6-4 3-25 
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PART IIL.--FROM THE CUP TO THE FINISHED CASE. 
OPERATIONS. 
The operations involved after cupping are of 


three different types, namely, drawing, indenting 
and heading and tapering. Each may be performed 
in more stages than one. 

A set of intermediate products in the manufacture 
of the British Government 0-303in. Case by a typical 
scheme is shown in Fig. 15. From this it is seen that 
the operations involved consist chiefly of cupping, 
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Cut OF 


five draws, indenting, heading and tapering, and that 
the indenting operation is performed before the final 
draw. After the final draw, the product is cut off 
nearly to finished length, a small margin being allowed 
for subsequent mouth trimming. 


ANNEALING. 

After cupping and all draws except the last, the 
products are annealed in a muffle at 620 deg. Cent. 
for half an hour, quenched in 25 per cent. sulphuric 
acid and washed in warm water. After heading the 
products are mouth-annealed and similarly pickled. 


LUBRICATION. 


A 20 per cent. soap solution is used as a lubricant 
and coolant in cupping, drawing and tapering. 
Indenting and heading are performed dry. 


Die. 


in general 
™“ top 


DRAWING 


A drawing die—Fig. 16 
portions, known as 
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“shoulder ’’ and the “back hole” respectively. 
The top hole is the parallel portion into which the 
product to be drawn fits and which keeps the undrawn 
portion of the product true with the drawn portion. 
This is about 0-002in. larger in diameter than the 
product which has to enter it. The shoulder is the 
tapered portion which does the drawing and the back 
hole is the minimum diameter which determines the 
diameter of the drawn product. 





a te 0.195 





Borrom Dre. 

As accuracy at each stage in the manufacture of 
cartridge cases is of the utmost importance, the work- 
ing life of a die is short. In order to effect economy 
in cost of dies, the drawing die may be supplemented 
by a bottom die, the hole of which is a straight 
taper—Fig. 17. With this arrangement, the bulk 
of the reduction in diameter of the product is effected 
in the top die, while the bottom die has merely to 
“size ’’ the product. The products are periodically 


tried in a two-hole plate gauge, the holes of which 
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INTERMEDIATE PRODUCTS, 0.303* CASE 


Plug.'st Taper & Pierce 
FIG.15 


differ in diameter by 0-002in. for intermediate draws 
and by 0-00lin. for the final draw. When the product 
becomes too large to pass through the “go” gauge, 
the bottom die is replaced. More wear is allowed 
on the top die and the life of a top die is determined 
largely by scratches developing on the product. 


EXTRACTOR. 


An extractor is a bottom die divided by radial 
cuts into three or more portions which are held 
together by springs. When a product comes down on 
the punch the jaws of the extractor spring apart and 
allow it to pass through. After it has passed through, 
the jaws of the extractor close on the punch and, on 
the return stroke, pull the product off. If no extractor 
is used the edge of the bottom die has to be kept 
sharp for the purpose of effecting the extraction. 
The grinding away of the edge increases the diameter 
of the back hole and so reduces the life of the die. 
The use of an extractor cannot, therefore, be too 
strongly urged. 

Errect oF Contour or Drawine Diz. 

In general, the base of the product thickens succes- 
sively at each draw. The amount of this thickening 
can be varied between certain limits by suitable 
choice of drawing die contours and also of cup 
diameter. 

The effect of contour of drawing die on the base 
thickness of the product is similar to the corresponding 
effect already described in connection with cupping, 
a hard-shouldered top die producing less base thicken- 
ing than an easy one and a bottom die with rapid 
taper less than one with slow taper. 


Errect oF DIAMETER AND BasE THICKNESS OF 
Cup. 

Increasing the cup diameter has the effect of 
increasing the base thickening which takes place 
in the subsequent drawing operations. 

There is an economic advantage in using the thinnest 
possible strip, as the thinner the strip the less is the 
amount of scrap made at blanking. 


INDENTING. 


Indenting is performed on a horizontal machine. 
A set of indenting tools consists of a punch, a die, an 
indenting peg, and an extracting sleeve. These tools 
are arranged with the punch fixed and the die and peg 
moving, each being operated by its own crank. The 





Head & Mouth Trim 


sleeve slides between the die and the peg under the 
influence of a spring. The work is brought by a 
device like a pair of tongs into position in front of 
the punch. The die and peg then advance together 
and push the product on the punch. As soon as the 
product is safely started on the punch, the feeding 
device retreats to allow the die and peg to complete 
their forward stroke. On the return stroke they 
carry the product with them, and the latter is ejected, 
from the die by the sleeve coming up against a stop 
before the die reaches its dead centre position. 
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Neck 


Indenting presents more difficulty than is apparent 
at first sight. The metal displaced from the indent 
has to flow either into the head or into the wall. Ifa 
restriction is placed on the flow into the wall by a 
tightly fitting indenting punch, a fold develops at 
the internal radius between the base and the wall. 
Such a fold is shown in Fig. 18. In order to prevent 
this fold from forming there must be sufficient clear- 
ance between the indenting punch and the interior 
of the product to be indented, to allow the metal 
displaced from the indent to flow into the wall. 

















CASE SHOWING FoOLDe 
( Magnification 50 Diams.) 


FiG. 18--SECTION OF 


From this it follows that in order to be able to indent 
a product without producing a fold there must be 
more metal in the base of the product before indenting 
than there need be if a fold is allowed to form. 


HEADING. 

Heading is done on a horizontal machine. The 
products to be headed drop into a groove behind the 
die into which they are pushed by the punch and held 
while the bumper advances, forms the head and 
recedes. The punch then withdraws, the head on the 
product causing the latter to remain behind in the die 
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and the cycle is repeated. As each product is fed into 
the die it pushes the previous product out in front 
of it. 

No special difficulty occurs in heading the 0-303in. 
case, though in some other cartridge cases the 
bumpers break after a very short run. 

The head of the case is marked with the maker's 
private mark and date of manufacture by characters 
imprinted on the bumper. 

MoutH ANNEALING. : 

After heading, the cases are mouth annealed, pickled 
in dilute sulphuric acid, and washed first in water 
and then in soap suds before tapering. 

TAPERING. 

Tapering is performed in two stages. Plugging, 
first-way tapering, and flash hole piercing are per- 
formed successively on one machine. The mouth of 
the case is first plugged to remove any irregularities 
which weuld cause the case to buckle in tapering, 











then tapered for a distance of about jin. up, and, 
finally, the flash holes are punched in by small needle 
punches. Second-way tapering is performed on a 
separate machine of the horizontal type, somewhat 
similar to the indenting machine, except that the case 
goes in the other way round. The extraction 
effected by a small peg which enters the case and 
pushes it out of the die. 

The necking may be done at the same time as second - 
way tapering, but if the cases are to be loaded with 
cordite the loading is more conveniently done before | 
necking, and in this case the necking is left till after 
loading. 


is 


Heap AND Movutsu TRIMMING. 


After tapering, the cases are head and mouth 
trimmed. The cases are placed by hand in a hopper, | 
from which they fall automatically as required through | 
a vertical tube into a magazine which turns them into 
a horizontal position in front of a rotating die with 
the mouths towards the die. A plunger advances and 
pushes the case into the die which causes it to rotate. 
The magazine and plunger recede while two turning 
tools advance, one in front of and the other behind 
the die, and trim the head and mouth simultaneously. 
A second plunger advances from the back of the die 
and pushes the trimmed case out ready for the re- 
commencement of the cycle with another case. 

The manufacture of the case may be considered 
finished with the head and mouth trimming, the 
remaining operations being merely assembling. These 
are capping, loading, and bulleting. 


DESIGN Toots AND Strip THICKNEsS. 

The logical way to develop the various opera- 
tions in the manufacture of a cartridge case is to start 
at the finished case and work backwards. Unfor- 
tunately, it is not possible to obtain the intermediate 
products in this order. 

In the general case it may be assumed that the 
specification of the finished case is given and that the 
various intermediate products have to be designed 
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right back to the strip thickness. No universal rule 
can be given for this, but as a first trial the thickness 
of the strip may be taken as equal to the average 
thickness of the head of the finished case. The metal 
lost at indenting will be approximately balanced by 
the thickening of the base at the drawing operations. 

After the strip thickness, the next thing to decide 
on is the blank diameter. This is chosen so that the 
weight of the blank is sufficient to provide an adequate 
margin over the specified weight of the finished case. 
For ordinary rifle ammunition, such as the British 
0-303in., this margin may be taken as 25 grains. 

The cupping and drawing punches are developed 
graphically by taking a longitudinal section of the 





interior of the case as it would appear before tapering, 
and building round it, allowing sufficient clearance 
between successive punches. The minimum clear- 
ance allowable is 0-005in. on the diameter. When an 
indenting punch has te.be inserted between drawing 
operations, at least 0-020in. clearance should be 
allowed. It is convenient to draw this diagram of 
punches to a much larger scale diametrically than 
axially, as this accentuates the points at which the 
taper changes. Such a diagram is shown in Fig. 19, 


which shows a series of punches developed from the 
final draw punch in this manner. 





Having developed the punches in this manner, 


the redustion in area of the mouth of the product. 

The maximum reduction in area at cupping recom- 
mended is 75 per cent. of the original area, the latter 
being taken as equal to the curved surface of a 
cy'inder of diameter equal to the diameter of the 
blanking hole of the die and of thickness equal to the 
thickness of the strip. 

In the final draw the annular area at the mouth of 
the product should be reduced by 33 per cent. and 
intermediate reductions should be chosen for the 
intermediate draws, preferably in the form of a 
descending sequence. A convenient method of 
securing this is to design the wall thicknesses of the 
successive products in geometrical progression. 

A reduction in annular area of about 33 per cent. 
should be effected throughout the length of the pro- 
duct in the final draw in order to impart the requisite 
degree of hardness to the finished case. 

A typical curve showing the distribution of Brinell 
hardness along the wall of the finished case is given in 
Fig. 20. The important place is just under the head. 
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If the case is not hard enough here, it stretches 
when fired and makes extraction difficult. The hard- 
ness at the mouth of the case is reduced by mouth 
annealing after final draw in order to facilitate taper- 
ing and necking. 

The final draw is the only one where the reduction 
along the wall has to be considered, as an anneal 
follows each of the other draws. 

A trial is now made with the strip and tools calcu- 
lated according to this system, and on the result of 
this trial the strip and tools for the second trial are 
deduced. 

This process is repeated until a satisfactory strip 
thickness and set of tools are arrived at. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 





SAGS AND TENSIONS IN OVERHEAD WIRES. 


Sir,—I welcome Mr. A. L. Galbraith’s letter in your 
issue of November 2lst last. I agree that the method 
described in the article “ Sags and Tensions in Overhead 
Wires with Supports at Different Levels,” in THe Ene1- 
NEER for June 13th, 1930, applies exactly only to the case 
of a vertical load. When wind is a factor, the transforma- 
tion of length of span and difference in level of supports 
to Mr. Galbraith’s L, and H, is, I think, a valuable improve- 
ment. On others of his points I differ. 

If I follow Mr. Galbraith correctly, he assumes, in the 
last sentence of his second paragraph, that a cable, when 
acted upon by wind, will ‘ie in a plane passing through the 
points of support and inclined to the vertical to such 
extent that the cosine of the angle between plane and 
vertical equals weight over resultant load. But does it ? 
I have been privileged to see the hitherto unpublished 
results of the researches into this matter of F. W. Davey, 
B.Se., A.M. Inst. C.E They confirm my surmise that the 
cable in the case in question does not lie wholly in one 
plane. In fact, it lies on a warped surface. Accordingly, 
it would appear that the Galbraith transformation does 
not result in that exactness which we seek. It does, how- 
ever, in cases where windage over weight is large and where 
. is large too, add considerably to the accuracy of our 
calculated results. Therein lies its value. 

In his tenth and thirteenth paragraphs Mr. Galbraith 
outlines an alternative method which he terms “‘ probably 
the simplest.”” Here I differ from him, but that, maybe, is 
only a matter of opinion due to familiarity with another 
method. To mention one point: assuming that the cable 
when acted upon by wind does lie in one plane, then, to my 





' the cupping and drawing dies can be determined by | mind, the procedure briefly should be this ;—Evaluate H, 


and L, as Mr. Galbraith directs, and as tension and loading 
are known, the length of wire in span at that tension and 
loading may be determined. With that length as basis, 
find the load per unit length necessary to produce the 
given tension in span L, and difference of level H,. Then 
proceed in the way I have described to determine tension 
with weight of cable only, or other vertical load, at any 
desired temperature The tension being known, the sag 
naturally follows. I will take an example. 

First, however, as Mr. Galbraith has mentioned, Martin’s 
table of catenarian functions and for another reason which 
will appear, I would say that, in addition to Martin’s table, 
I know of (1) that given in Thomas’ paper descriptive of 
the chart known by his name ; (2) a longer one in Painton’s 
‘** Mechanical Design of Overhead Electrical Transmission 
Lines,”’ suffering, so far as I have detected, from but one 
error and that an obvious one ; and (3) a still longer table 
in Taylor’s “‘ Overhead Electric Power Transmission 
Engineering.”” The last is marred in my eyes by purporting 
to be of greater accuracy than actually it is. Because of 
that, and possibly because I had lost the copy of Martin’s 
table which I had in Pittsburgh, I had a longer table 
calculated to five significant figures from 0-004 upwards 
as far as needful. 

But the use of catenarian functions may be avoided, and 
the method I have described may be simplified by the use 
of hyperbolic functions only. That is to say, convert the 
span into part of a standard catenary, operate on that 
part by the use of hyperbolic functions, and convert the 
results of the operations into usual units. In that way I 
have constructed a tension length sag chart which enables 
tension and sag calculations to be made with ease and to 
give results which are sufficiently accurate for practical 
purposes. The chart connects tension at higher support 
in a wire of unit weight per unit length with length of wire 
in span minus straight line distance between points of 
support, the span length being taken as unity, and also 
with sag from lower support. The accompanying illus- 
tration shows part of the length curves on the chart. The 


eurve O is for spans having O, the curve 0-5 is for 


4 


, H - 
spans having L~?'> and so on. Intermediate values 


may be interpolated by eye. Figures for constructing this 
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chart are given in ‘“‘ Sags and Tensions in Overhead Lines,’ 
soon to be published by Sir Isaac Pitman and Sons, Ltd. 
Now for the example : 
Cable = 30/0-132in. Al., 7/0-132in. St. 
Diameter = 0 - 924in. 
Cross-sectional area = 0-506 square inch 
Weight = 0-822 Ib. per foot. 
Modulus of elasticity = 11-4 x 10° lb. per square inch. 
Coefficient of linear expansion=17-8x10-* per 
1 deg. Cent. : 
Maximum working tension = 12,300 Ib. 
Ice coat = 0-375in. radial thickness. 
~— Wind pressure=8 lb. per square foot. 
Length of span = 1000ft. 
Difference in level of supports = 600ft. 
Those are the data. Evaluating the primary constants, 
we have :— 
Weight of ice coat 
= 0-606 lb. per foot. 
Weight of cable and ice 
per foot. 


1-244 (0-375?+-0-375 x 0-924) 


0-822+-0-606 = 1-428 Ib. 


8 
i2 (0-75+-0-924) 


Windage on ice coated cable 


= 1-115 Ib. per foot. 


Resultant load= ,/1-428?+1-115*=1-812 Ib. per 
foot. 
The Galbraith transformation gives :— 
1-428 |. 
H,=600+ 10 473. 
L,= ,/1000*+- 600? — 473? = 1065. 
So that 
H, 473 
=—— =()-44, 
L, 1065 
12,300 
= ~ == 6-37. 
om Ta= T7912 x 1005 , 
H, 
From the chart, see illustration herewith, when i. 
42 
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0-44 and T=6-37, P,=0-00123 =excess length of wire 
in inclined plane at full load. 
In vertical plane, when ’=0-00123, the chart shows 


that with L cone =0-6, T=6-60. Therefore, equivalent 
load on wire ane 1-863 lb. per foot. 
6-60 x 1000 
The elastic expansion in the wire at full load may be 
taken as oe Se 0 - 00249 = ep 
11-4 x 10® x 0-506 x - 
The relative expansion with weight of wire as only load 
0-822 
0- 00249 » 1-863 0-00110 =e 
The unstressed length at basic temperature=l'—e, 
0 -00123 —0-00249— —0-00126=P 
P+ew = —0-00126+0-00110= —0-00016=k. 


Whence, by drawing Pé line on chart, T = 10-35 and tension 
in wire at basic temperature and load that of weight of 
cable = 10-35 x 0-822 x 1000= 8500 lb. Whence tensions 
at other temperatures and sags may readily be obtained. 

In his seventeenth paragraph Mr. Galbraith gives a 
formula for the calculation of the distance between the 
axis of the catenary and the centre of span. That formula 
involves much arithmetical work. Therefore I prefer to 
use my key chart, which enables similar results to be more 
quickly obtained. 

And in his final paragraph Mr. Galbraith states that it is 
hus practice to check the level of the centre point of span 
by theodolite. Is that necessary ? Would not practical 
neesis be served by measuring the incline sag by sight line, 
as is done in the measurement of sag when supports are at 
the same level The incline sag is readily evaluated by 
use of this formula : 

: cH 
Si . 
Cosh y— cosh V 
wherein : 

Si- incline sag — vertical distance between straight line 
joining points of support and the tangent to the 
wire parallel to that line. 

H — difference in level of supports. 

cosh a—b. 
sec §, 0 being the angle of inclination of the 
straight line joining points of supports with the 


c=cosh Y 


cosha 


horizontal. 

a) tan 6, 
and V and y the horizontal distances from the axis of the 
eatenary to the lower and higher supports respectively on 


h=l(y 


standard catenary. 

To conclude, again I welcome Mr. Galbraith’s letter. 
Would that others showed as great interest in this problem 
and contributed so well to its solution. Did they, we might 
reasonably expect soon to possess a method for an admit- 
tedly difficult case that would be mathematically precise, 
physically correct, and practically useful. 

C. G. Watson, M.L.E.E. 

Welwyn Garden City, December 16th. 


DIVIDING THE CLRCLE. 


Sir,—I have to thank the four correspondents who in 
your current issue provide suggested solutions to the 
problem concerning the correction of the teeth of master 
dividing wheels, which I raised in my letter appearing 
in the issue of December 12th. I have also to thank you, 
Sir, for letting me see the replies received from four other 
correspondents. 

Of all the replies, I like best Professor Bulleid’s. It is 
so short that I may quote it in full: “ Start from any tooth 
and caleulate the necessary correction of the others for 


9 











reference to it, positive and negative. Then start again 
from the one with the largest negative correction, when it 
is evident that the correction of all the others will be 
positive.” That answer is obviously correct, as will be 
seen from the enclosed sketch, in which I have laid down 
the uncorrected wheel which I mentioned by way of 
example against reference axes which are to be assumed 
as correct. Any tooth, actually tooth 1, is taken as zero, 
and is aligned with one of the reference axes. The others 
overlap or underlap their axes by the amounts shown. 
The greatest underlap—actually the only underlap in this 
setting—is that of tooth 6. Obviously, if we turn the wheel 
anticlockwise through 3 units, tooth 6 will register with 





its axis and all the others will overlap. Tooth 6 is clearly 
the one and only tooth which may be taken as the starting 
point of the correcting process. 

This demonstration shows that if by accident the maxi- 
mum underlap is shown by two or more teeth, either of 
these teeth may be taken as the starting point, and that 
whichever is taken will make no difference to the amount 
of metal to be removed from each of the other teeth. In 
general, there will, however, be only one tooth exhibiting 
the maximum underlap and therefore in general there will 
be only one tooth from which to start the correcting pro- 
cess. The demonstration also shows that having found the 
correct tooth, it makes no difference whether the correct - 
ing process is carried out clockwise or anticlockwise, and 
that the same tooth is the correct starting point for either 
direction. This fact will perhaps be particularly noted by 
your correspondent ‘‘ Dalgian,” who suggests that the 
correct starting tooth in my example is No. 6 for the anti- 
clockwise direction and No. 2 for the clockwise. The same 
correspondent will no doubt also note from the diagram 
that the possibility of correcting the teeth by the removal 
of metal requires, in the anticlockwise direction, that the 
first pitch to be corrected should be greater than the mean, 
and in the clockwise direction that it should be less than 
the mean. The fact that the first pitch clockwise after 
tooth 6 is 245 permits that pitch to be corrected by the 
removal of metal from tooth 5. It does not, as he says it 
does, require the addition of metal. 

The problem has been solved, but I wonder how many 
of your correspondents have appreciated the fact that in 
practice the correcting process cannot be carried out pre- 
cisely in the manner indicated, namely, by removing 
calculated amounts of metal from each successive tooth. 
To return to my original example, the calculated amounts 
to be removed from the teeth are as follows :— 

te ty ty ‘ ty e ts 
0 4 11 3 12 8 9 6 

We cannot perform the correcting process with absolute 
accuracy. Let us suppose that we are able to work to an 
error not exceeding one-thousandth of an inch. The 
correcting process applied to each pitch successively will 
then result in all the pitches from p, anticlockwise to p, 
being 2514 0-001. It is obvious, therefore, that the 
correcting process may leave the last pitch p, with a very 
considerable uncorrectable accumulated error, an error 
which may amount to as much as 0-007in. What is the 
best way of avoiding this accumulation of error? The 
best way of incurring it is to correct each pitch by remov- 
ing the calculated amounts from the successive teeth. 
Clearly, we should first go round the wheel correcting 
every second tooth, using the intervening incorrect teeth 
as the zeros of reference for the removal of the calculated 
amounts. Thereafter we should correct the intervening 
teeth, not by removing the calculated amounts from them, 
but by splitting them between the two “ corrected ” 
teeth adjacent to them. We must then remeasure all the 
pitches, find out the new zero tooth and start correcting 
the wheel a second time. In this way only can the pitches 
be brought to within the required limits of accuracy, and 
the accumulated error eliminated. 


London, December 20th. Ixron, 


Str,—I regret that I partly misunderstood the problem 
set, and must apologise to “ Ixion ” for suggesting that 
he was wrong in one case. 

In fixing the zero for the clockwise direction I had 
assumed that the teeth also faced in that direction. 

In my method, the step-by-step summation of the 
numbers must always be positive when working round in 
the direction in which the teeth face, and negative when 
working in the opposite direction. This gives the sixth 
tooth as the starting point for both directions in the actual 
example chosen. When the teeth are set to face the 
opposite direction—clockwise—then with the same respec - 
tive pitches the second tooth will be the zero for both 
directions. DALGIAN. 

Woking, December 20th. 








American Engineering News. 


Railway Electrification. 


For the electrification of the New York suburban 
system of the Delaware, Lackawanna and Western Rail- 
road, multiple-unit trains with two-car units are to be 
used. Each unit will consist of one motor car and one non- 
motor or trailer car, and the units may be operated singly 
—as at periods of light traffic—or coupled into trains of 
four to twelve cars. The equipment includes 140 motor 
and 140 trailer cars to operate 70 miles of line, or 160 miles 
of track. They include six parlour cars and fifteen with 
mail and baggage compartments. All the cars are of steel 
construction throughout, except that the motor cars have 
aluminium doors, inside lining and roofing. They are about 
70ft. long, seating eighty and eighty-four passengers each, 
the motor cars weighing 70 tons and the trailer cars 50 tons. 
The motors—four on each motor car—are of 240 H.P., 
1500 volts, but insulated for a working potential of 3000 
volts. With its gears and accessories the motor complete 
weighs about 7000 lb. Special equipment includes roller 
bearings on the axles and pantagraphs, electro-pneumatic 
brakes, motor ventilators with air inlets in the roof, and 
heater circuits of 3000 volts. For ventilation of the motors, 
air drawn in by roof fans at a velocity of 50ft. per minute 
passes to a large chamber fitted with baffles, where it loses 
its velocity and thus drops dirt, snow, or foreign matter. 
This arrangement avoids the use of filters. The air then 
passes to ducts leading under the floor and having flexible 
pipe connections to the motor casing. The motor pinion 





is of 2}in. pitch diameter with twenty-two teeth. It gears 
with a fifty-nine-tooth spur wheel on the axle. For the 
brake system an air compressor with 1500-volt motor is 
slung under the car by a three-point suspension arrange- 
ment. The wheels are 38in. in diameter and may be run 
until worn to 35in. before reaching the clearance limits 
under the motors. The trains and motor equipment are 
designed for a maximum speed of 65 miles per hour on 
level lines. 


Ventilation for Railway Cars. 


Railway journeys in the summer, especially in 
certain sections of the country, are often uncomfortable 
on account of hot weather. Fans only slightly alleviate 
the conditions. At least some of the windows are open, 
and in spite of screens and deflectors, there is an unpleasant 
quantity of dust and soot. To improve these conditions 
some railways have equipped dining cars with special 
apparatus for cleaning and cooling the air. While this 
work is experimental, the cars are operated in regular 
service, and it is found that on a line crossing desert 
country where the atmospheric temperature is about 
104 deg. Fah., the interior of the car can be kept easily at 
about 70 deg. Fah., although the cooking ranges are in full 
operation. In a test in which the interior temperature was 
allowed to reach 93 deg. Fah., the cooling apparatus reduced 
it to 70 deg. in about twenty minutes. The air is kept in 
circulation, without causing draughts. Fans draw air from 
the body of the car and from roof inlets and deliver it to 
filters which remove dust and other foreign matter. The 
clean air then passes over cooling coils and then through 
ducts along the sides of the ceiling, whence it passes into 
the car either through long slots concealed by baffles or 
diffusion plates or through openings fitted with louvres. 
These parts are concealed by or are included in the decora 
tive features. Power is supplied by two motors driven from 
the axles, and by batteries when the car is at rest or moving 
at a speed of less than 15 miles an hour. The temperature 
is regulated by a simple switch and its regulation is con- 
trolled by the car steward. The cars have double windows, 
permanently closed, and the doors are automatically closed 
by pneumatic cylinders. As a rule the inside temperature 
is kept at 10 deg. to 15 deg. below the atmospheric tem- 
perature. One of these dining cars is 85ft. long, weighs 
102 tons, and seats thirty-six persons at the tables. 


Heat-resistant Cast Iron. 


That a cast iron capable of resisting corrosion 
and heat effects can be produced at reasonable cost in 
any efficient foundry is a conclusion arrived at after 
extended studies and experiments by the American 
Nickel Company. The material is a nickel-chromium 
copper cast iron, with an approximate analysis as follows 

Total carbon, 2-75 to 3-10 per cent.; nickel, 12 to 15 ; 
copper, 5 to 7; chromium, 1-50 to 4; manganese, | 
to 1-50; silicon, 1-25 to 2; sulphur, 0-04 to 0-12, 
and phosphorus, 0-04 to 0-30 per cent. Both laboratory 
and service tests indicate that such material has a life 
much greater than plain iron and almost comparable 
with bronze. Except for being much more resistant to 
heat and corrosion than plain iron, this alloy iron is, in 
general, similar to the former in its characteristics. It 
can be produced in an ordinary cupola and can be moulded. 
cast and handled in the foundry and machine shop in prac 
tically the same way as plain grey iron. It can be readil, 
cast, machined and welded. It is non-magnetic and has 
a high electrical resistivity, or a conductivity of only 1-25 
per cent. that of copper. But by special heat treatment 
or variation of the composition it may be made magnetic 
or non-magnetic without reducing its resistance to corro- 
sion. For temperatures up to 1500 deg. Fah., it may be 
ten times more resistant to oxide formation than plain 
cast iron in an oxidising atmosphere. More important 
is its practical freedom from growth brought about by 
cycles of heating and cooling. This alloy iron has been 
used for valve seats, pump valves, pump liners, &c., 
oil refinery pipe systems handling corrosive liquids, and 
also at paper and sugar mills, for sea-water pumps and 
for experimental propellers. In the heat-resisting field 
it is being used for glass rolls, glass annealing furnaces, 
furnace parts and links of mechanical stokers, with a 
life six to ten times that of similar parts made of plain 
iron. For its electrical properties it is used in switchboard 
fittings and railway electrification and signal work. 


Testing Welds. 


Methods of testing welds by X-ray, gamma rays 
and magnetic measurements were presented in some variety 
at the annual meeting of the American Welding Society. 
Stress was laid on the diffraction or interference methods 
of using X-rays, which have been little used for such 
study, but which were said to be of greater value than the 
more usual radiographic methods. The former show the 
manner in which the atoms are grouped, which is of special! 
value in the study of alloys. They also indicate the 
granular structure of the metal, upon which its physical 
properties largely depend, more especially those properties 
which are important in relation to welding. Much informa 
tion obtained by such X-ray studies cannot be obtained 
in any other way. Another line of development is the 
use of “‘ gamma ” rays from radium emanation to examine 
heavy castings and large welds for the detection of internal 
defects. Instead of the X-ray apparatus, all that is 
needed is a small radium capsule which can be easily 
placed on a steel bridge or building and it can also be 
used under water. The bulb of emanation is supported 
in front of the weld, which has a photographic film in 
an envelope fastened to the opposite side. These rays 
are similar to those which would come from an X-ray 
tube operating at several million volts, instead of 100,000 
to 200,000 volts, as in ordinary radiography. In a variation 
of the test by magnetic resistance or reluctance, a magnetic 
flux is passed through the welded seam, in the same way 
as for making magnetographs, but by measuring the 
magnetic-potential drop across the weld and for an equal 
distance in the solid metal, the test is more quantitative 
than the magnetographic method, and is more nearly 
free from the influence of personal judgment. So far this 
method has been used more in laboratory studies than in 
shop inspection, and it appears to be limited to the testing 
of butt welds. 
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Constant Current Electric Driving 
on the Austin System. 


Lx our issue of November 10th, 1928, we described the 
Austin constant-current variable-voltage system, which is 
applicable to the driving of marine and other auxiliaries. 
Since the publication of the article the system has made 
considerable progress, and during a recent visit to the works 
of Gilbert Austin, Ltd., at Cathcart, Glasgow, we were 


duces an underload on the generator, and that when a 
motor is overloaded until it stalls the torque will rise some 
50 per cent. or more and the load on the generator will fall 
to perhaps 10 per cent. or less, may appear a little odd, 
but these results are, nevertheless, obtained in practice. 
The aggregate horse-power of these constant-current 
equipments now in use exceeds 10,000 horse-power, and 
there seems justification for the belief that the system has 
come to stay. The absence of fuses and circuit breakers is 
obviously an advantage, whilst the value of the current 
can now be ¢éorrected with such rapidity that the control 
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to develop 80 brake horse-power at the very low speed ot 
180 revolutions per minute, so as to be able to speed up 
with pulls less than 20 tons until finally, when pulling in the 
light rope, they run at 1080 revolutions per minute. In 
practice, therefore, the machines do heavy pulling at 
speeds well below 180 revolutions per minute, and at these 
speeds the counter E.M.F. is small, with the result that 
the energy demand is correspondingly small—say, 40 volts 
at 250 ampires or 10 kW. The regenerative action in 
lowering loads is highly satisfactory; even the energy 
stored in the revolving armature is liberated for use in 
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Fic. 1—CAPSTAN MOTOR 


afforded an opportunity of witnessing the performance of 
a demonstration equipment which has been erected at 
those works. For full technical particulars of this con- 
stant-current system we must refer our readers to the 
article to which we have alluded. Here it must suffice to 





Fic. 2. -CAPSTAN MOTOR WITH COVER REMOVED 


levers of the motors may be handled with an abandon 
which is really surprising 

The system is now in use on a number of vessels, the 
latest to be equipped with it being the 25,000-ton motor 


ship “* Lafayette,” of the French Line. The 60-ton wind 


other motors, and as a result of these characteristics th: 
energy demand of the seven motors when manceuvring 
a vessel is exceptionally low, the poak load being only 
about 80 kW, whereas with the usual equipment it would 
have been about 500 kW 
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FiG. 3—-CONSTANT CURRENT WINCH 


say that the system has been developed in order to take 
advantage of the underlying principle of variable voltage 
by connecting motors in series, the objective being to 
provide a motor having the qualities of the steam engine, 
which takes little or no steam from the boiler when stalled, 











lass has two motors, while five 20-ton capstans have motors 
of the same size. The type of motor used is illustrated in 
Figs. 1 and 2, the latter showing the cover removed and 
indicating the accessibility of the design. Each of these 
motors is capable of developing 190 brake horse-power at 


Fic. 4—WINCH WITH GEAR COVER REMOVED 


The controller, which is shown in Figs. 7-9; is of a special 
type, designed to withstand the rigours of Atlantic weather 
on the exposed forecastle deck and with a ribbed radiating 

late embedded in the stool supporting the apparatus. 
Usually these radiators are fitted on top of the controller, 
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FiG. 5 CONTROLLER CURVES 


and sv to overcome the fundamental defect of the ordinary 
electric motor, which takes an excess current in an endea- 
vour to maintain the speed. To those unfamiliar with the 
system the statements that an overload on the motor pro- 





700 revolutions per minute, but the speed range is from a 
creep up to 1080 revolutions per minute. On the wind- 
lasses they are geared for the utilisation of the full maxi- 
mum horse-power, but on the capstans they are required 


Fic. 6-ACCELERATOR CURVES 


as shown in Fig. 3, but it was felt that a more substantial 
arrangement would be necessary in a position so ex 

as that of a windlass. The heavy cast iron stool itself 
forms an effective radiating surface for the small amount of 
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heat which it is necessary to dissipate. The speed control that all shock is removed from the anchor cables. In the 


may be said to be infinitely variable, for whilst the controller 
gives twelve raising and twelve lowering speeds, the 
action of the regulating motor gives a gliding acceleration 
between steps so that the speed steps are not noticeable. 
As there is also an accelerator of twenty steps which may 
be used as a fine adjustment of each controller speed, 
the speed steps possible in either direction may be said to 
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Fic. 7 CONTROLLER 


be 240. The controller position determines the torque, 
whilst the accelerator governs the speed only. The curves 
Fig. 5 show the effect of speed and torque control by the | 
main controller and the curves, and Fig. 6 the effect of speed 
control by the accelerator, and when it is considered that 
the family of curves shown in Fig. 6 can be applied to 
every curve in Fig. 5 it will be understood that the speed 
control is very exceptional, and it is to be noticed that in 

















Fic. 8 CONTROLLER WITH COVER REMOVED 


Fig. 9 all curves stall at the maximum to which the con 
troller is set. The reason for introducing such an extensive 
speed range in a windlass or capstan control may not be 
generally realised, but the makers of the equipment point 
out that a controller with fewer speeds would cost the same 
and that the acceleration is accomplished by alow-resistance 
strip shunting the field coils with less than 1 volt potential 
difference. It is therefore easy and it costs little to give 














FiG. 9--ACCELERATOR 


this great speed range, which meets an important condition 
both in the case of windlass and capstan. In starting the 
windlass the accelerator is at slow and the full torque is 
put on by means of the controller, the accelerator being 
adjusted to suit the conditions of working, and when the 
anchor approaches the hawse pipe the acceleration is 
reduced, which reduces the speed, but leaves the full torque 
available. The anchor can then be drawn into position, the 


case of the capstan, the torque will be applied by the con- 
troller to suit the size of the rope in use, but in any case the 
maximum torque is limited to 22 tons. All the heavy 
pulling is done with the accelerator at a moderately slow 
speed, and the speed need only be increased when neces- 
sary for pulling in the light rope. 

A general view of the winch is given in Fig. 3. Its 
motor is of similar design and has similar characteristics 
to those of the capstan motor. The motor is directly 
coupled to the worm shaft through a clutch, and under 
these conditions it is suitable for loads up to 3 tons, but 
for heavier loads up to 5 tons the motor is de-clutched from 


| the worm shaft and a spur gear is introduced by means of 


the handle shown. The gear with the cover removed is 
shown in Fig. 4. The two intermediate spur wheels are 
mounted on an excentric shaft and are put into gear and 
locked in position by a 180-deg. movement of the lever in a 
similar way to a lathe back gear. 

Owing to the fact that the Austin winch lifts medium 
loads at double the speed of that of a direct-current series 
machine, heavy loads can be handled at good speeds by 
the introduction of the spur gear. Cargo can be handled 
by this winch in the same way as it can be handled by a 
steam winch. Any reasonable speed of raising and lowering 
can be attained, but the quality which appeals most to 
stevedores is the slow and flexible motion necessary when 
stowing cargo or pulling it out of a restricted space. The 
machines are made at Cathcart under the Austin Mac- 
farlane patents by the sole licencees, Gilbert Austin, Ltd., 
and the Macfarlane Engineering Company, Ltd., which is 
jointly interested in the patents, co-operates with the 
former firm in the design and construction. 








The Origin and Development of 
Heavy-Oil Aero Engines.* 


By D. R. PYE, M.A., F.R.AeS 


In aero-engine construction, as in aircraft, the skill of 
the designer in the economic use of materials meets its 
greatest problems and finds its highest achievement. It 
is safe to say that, but for the demands of aeronautics, no 
engine would be in existence to-day which could generate 
500 H.P. at a total weight of less than 1000 Ib. By way of 
illustrating what an economy of material this means as 
compared with other branches of engineering, one may 
quote 15 lb. per H.P. as a rough figure for the weight of an 
average motor car engine at its maximum output. 

The idea of a compression ignition engine, using heavy 
oil, has certain obvious attractions for aeronautical engi- 
neers, and in the face of such an achievement in weight 
saving for the petrol engine, it was but natural that atten- 
tion should be turned to the possibilities of doing the same 
thing for engines employing the compression ignition 
principle ; more especially as this type had already proved 
capable, in its heavy stationary form, of outstanding 
economy in fuel consumption. The advantages to be 
gained by sweeping away all the complications of elec- 
trical ignition, by the use of a cheaper fuel at a higher 
thermal efficiency, and by the reduction of fire risks, are 
indeed worth striving for, and it is not for want of effort 
that the heavy-oil engine does not yet compete with the 
petrol engine im aircraft. When we attempt to cut down 
the weight per horse-power to a point within the limits for 
air work we are met by very formidable difficulties, and at 
present the figure is too high for the aircraft builder. 
Nevertheless, great strides have been made towards the 
production of a light and efficient prime mover with com- 
pression ignition, and even if the research work has not 
yet succeeded in producing a practical power unit for 
heavier-than-air craft, it has brought us within measurable 
reach of doing so. 

It is the airship which stands to benefit most by the 
successful development of the heavy-oil engine, and it is in 
& position to benefit from the new power unit at an earlier 
state of the latter’s development. We are led to the con- 
clusion, therefore, that although the airship is at present 
itself an experiment, from the point of view of the heavy- 
oil engine it might be of enormous value as a laboratory. 
The airship “ R 101,” during her successful trial flights, 
was propelled entirely by heavy-oil engines. The engines 
were undesirably heavy, even for an airship, but it is fairly 
certain that the heavy-oil engine will provide a satisfactory 
practical power unit for airships before long, and before 
it reaches the aeroplane stage. Its application in this way 
will provide the necessary conditions for developing and 
trying it out, under other than ground level conditions, 
until the more exacting requirements of heavier-than-air 


| craft can be met. 


In order to form an estimate of the difficulty of producing 
an adequately light engine of the compression ignition 
type we must consider its mode of operation as compared 
with that of the ordinary petrol engine. It is a ccmmon- 
place of the latter that improved economy follows steadily 
upon greater and greater compression of the combustible 
mixture before it is fired by the spark. The limit to which 
this compression can be raised depends upon the fuel. The 
present limit for volatile fuels which are available in quan- 
tity may be taken, roughly, as 6 : 1, but even supposing 
fuels become available with which the detonation difficulty 
is eliminated, it is not probable that a compression ratio 
much above 8:1 could ever be widely employed. The 
temperature produced by adiabatic compression of air in 
this ratio is nearly 500 deg. Cent., which is about the self- 
ignition temperature of volatile fuel-air mixtures. Pre- 
ignition will therefore take place at these high ratios in an 
irregular manner depending upon engine temperatures. 

By compressing air only and so eliminating pre-ignition 
the heavy-oil engine is able to use a much higher com- 
pression and expansion ratio, with consequent higher 
economy. The fuel is introduced at or near the top of 
compression, when the air temperature has been raised to 
above 600 deg. Cent., and is vaporised and ignited by the 
hot cylinder contents. The combustion problem now 
takes on a new aspect. If the whole of the injected fuel 





* Akroyd-Stuart Memorial Lecture, the Royal Aeronautical 
Society, Thursday, December 11th, 1930, at the Royal Society 





torque being reduced as it approaches the dead stop, so 


of Arts.— Abridged. 


is to be burnt, every particle of it must be brought, in a 
finely divided condition, into intimate association with its 
proper quantity of oxygen. This pulverising, mixing, 
evaporation, and burning of the fuel has all to be achieved 
in a time which, even in the comparatively slow-running 
type of heavy stationary engine, is vrey short. It is of the 
order of one-fiftieth second for an engine running at 
300 r.p.m. In the heavy stationary type of engine the 
pulverisation and distribution of the fuel is acc omplished 
by squirting it in with a high-pressure air blast. The 
economy achieved in such engines, with their compression 
ratios of about 15 : 1, is very high, but the weight and 
complication of the necessary air compressors put them 
quite out of court, where weight and simplicity have to be 
considered. On this account a method of fuel injection 
has been developed which is independent of high-pressure 
air, the liquid fuel being squirted in as a fine jet or spray 
under direct pressure from a pump plunger In then 
circumstances we are clearly dependent upon either turbu 
lence of the air in the cylinder or upon the penetration of 
the jet itself, for the proper mixing of the fuel and air 
Provided satisfactory mixing and combustion of the fuel 
and air can be achieved, a compression ignition engine with 
its high expansion ratio may be expected to consume a 
smaller weight of fuel per horse-power than a petrol engine. 
and since the effective weight of power plant is the total 
weight of engine and fuel, we may allow for this factor of 
high economy in fixing an admissible weight per horse 
power for the compression ignition as compared with the 
petrol engine. With its certainly attainable consumption 
of 0-4 1b. of fuel per horse-power hour as compared with, 
say, 0-55 lb. for the petrol engine, the total weight of engine 
and fuel would be the same, for flights of ten hours’ dura 
tion, even if the engine itself weighed 34 lb. per horse 
power, as against 2lb. per horse-power for the petro! 
engine. 

The petrol engine at 2 lb. per horse-power maintains a 
brake mean effective pressure of 130 lb. per square inc h 
up to speeds of revolution of 2000 r.p.m. and higher, 
corresponding to mean piston speeds of about 2300ft. per 
minute. The highest output obtained with direct injection 
engines in commercial use is of an order corresponding to 
a B.M.E.P. of 70 1b. per square inch at piston speeds of 
1500ft. per minute, and this, be it noted, in comparatively 
large cylinders 

From these figures we can get some idea of the magnitude 
of the problem to be faced, for the only hope of re ducing 
the weight-power ratio of such an engine to within the 
range of possibility for air work must involve an increase 
of the mean piston speed to about 2000ft. per minute, m 
smaller cylinders with their correspondingly higher revolu 
tion speeds, and we must at the same time maintaim a 
B.M.E.P. of at least 100 lb. per square inch. From an 
engine of the same size and weight we should then obtain 
two-thirds of the petrol engine power output, and if we 
allow } lb. per horse-power for the greater ratio of maxi 
mum to mean cylinder pressures which is inseparable from 
a high compression ratio, we arrive at the specified figure 
of 3} Ib., as against 2 Ib. per horse-power. 


CycLes AND Mopes or OreraTION EMPLOYED 


A distinction is drawn in most text-books on the internal 
combustion engine between engines working on a cycle in 
which combustion takes place at constant volume—Otto 
cycle—or at constant pressure—Diesel cycle. In practice 
no real line of distinction can be drawn. It is true that in 
the petrol engine, with its ignition timing of 30 deg 
before the dead centre, combustion should be very nearly 
at constant volume; and that constant pressure com 
bustion is approximately realised in some slow-speed 
engines; but im the high-speed heavy-oil engine we can 
pass continuously from the one to the other by alteration 
of the instant when injection of the fuel is commenced, 
and the point at which this is fixed depends only upon 
what maximum pressure in the cylinder we are prepared 
to put up with. From injection just before the dead 
centre, giving a flat-topped indicator diagram, the com- 
bustion can, by a progressive advance of the beginning of 
fuel injection, be made sharper and sharper, with corre- 
spondingly higher maximum pressures, until practically 
constant volume combustion is attained 

It has been found that the nearer constant volume com 
bustion is approached the better is the fuel economy, as 
would, of course, be expected, for it means a greater 
expansion ratio after combustion is complete. Up to a 
point, too, running conditions as a whole are more stable 
with early injection and combustion is less sensitive to an 
alteration of load. How far reliability will be able to 
tolerate high maximum pressures is a point on which it is 
too early to dogmatise, but one can fairly argue that the 
weight /power ratio of an engine, for the same reliability, 
will move up or down with the ratio of maximum to mean 
pressures, for the scantlings must be designed to with 
stand maximum forces while the power is proportional to 
the mean pressures during the stroke. This ratio of 
maximum to mean pressure in a petrol engine, apart from 
detonation, is at most 4 or 5. In the heavy-oil engine it 
must be at best 7 or 8, and whether this can profitably be 
increased to 14 or 15, as in the Packard engine, is a question 
which experience alone can decide. 

The first stage in the development of the heavy-oil engine 
for aircraft was necessarily to prove that it was possible, 
using the injected fuel principle, to obtain a power output 
from a given size of cylinder sufficient to hold out the 
possibility of a power/weight ratio in a complete engine 
comparable with that of a petrol engine 

It is to the Royal Aircraft Establishment, Farnborough, 
that we owe the first demonstration that it was possible to 
obtain a combination of piston speed and mean effective 
pressure within 20 per cent., at any rate, of the best petrol 
engines. A full account of these classic experiments will 
be found in the Aeronautical Journal,+ and it will be suffi- 
cient here to summarise some of the outstanding results 
The engine used had a large cylinder, judged by aero 
engine standards, of bore and stroke 8in. by llin., and a 
maximum speed of 1200 r.p.m., corresponding to a mean 
piston speed of 2200ft. per minute. The leading results 
are given below, and from these the dependence of B.M.E.P 
and economy upon the maximum cylinder pressure allowed 
can be clearly seen. 

For light-load running a considerable advantage was 


+“ High-speed Compression-Ignition Engine Research,” 





H. B. Taylor, Aeronautical Journal, 1927 
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obtained by injecting the fuel earlier, as the amount of fuel 
injected was decreased. Under these circumstances, of 
course, an earlier injection was possible without increasing 
the maximum pressure, and a continuous increase of 
thermal efficiency was obtained down to approximately 
half torque. The highest recorded efficiency with the 
maximum pressure limited to 800 lb. per square inch was 
obtained at 1000 r.p.m., when the B.M.E.P. was 78 Ib. per 
square inch and the fuel consumption 0-358 Ib. per brake 
horse-power hour, which corresponds to a brake thermal 
efficiency of 38-8 per cent. 


Results Obtained upon the 207. Engine at the R.A.E., Farnborough, | 


Showing the Effect of Maximum Cylinder Pressure Upon B.M.E.P. 
and Consumption. 


Maximum Corresponding 


Cylinder B.M.E.P. fuel consumption. 
pressure. 
At 800 r.p.m. 800 123-2 0-392 Ib. /B.H.P.-hour 
800 ‘ 650 117-0 0-415 ° * 
1200 800 114-8 0-421 
1200 650 107-0 0-45 


The results of this research work were found their appli- 
cation in the Beardmore engines of the “ R101.” These 
had a slightly larger cylinder—bore and stroke 8}in. by 
!2in.—and were designed for a slightly lower speed ; but, 
as in the Farnborough research engine, the mixing and 
burning of the fuel and air was by directed fuel spray from 
a central injection valve. No attempt was made to provide 
organised air movement in the cylinder. An important 
difference is that in the Farnborough experiments the fuel 
injection was controlled by a mechanically operated 
valve, whereas the Beardmore engine employs a “ jerk 
pump "’ and a spring-controlled fuel valve which is opened 
and allowed to close by the rise and fall of pressure 
generated in the fuel system by the pump. 

For a multi-cylinder engine the jerk pump system has 
great advantages from a designer’s point of view, and from 
that of maintenance. The difficulties inherent in the alter- 
native, t.e., that of opening by means of a cam a valve 
which admits fuel under approximately constant pressure, 
arise from the necessarily very small and very rapid move- 
ment of a necessarily robust valve spindle. Since the 
normal lift of the valve is only about 0-020in. and the 
period of opening corresponds to 15 deg. of cam shaft 
rotation, it is clear that the cam is very small, and great 
rigidity of construction is essential. For this reason it is 
doubtful whether any method of operation, other than by 
an overhead cam shaft acting direct on the valve spindle, 


would be as successful as the early experiments with this | 


design. Less direct methods of lifting the fuel valve, more 
easily incorporated on a multi-cylinder engine, have so 
far failed to provide the necessary exactitude in the very 
small movement of the valve. 

Research aiming at the development of a high-duty 
engine employing a pre-combustion chamber has been 
more extensive in America, under the auspices of the 
National Advisory Committee for Aeronautics, than in this 
country. Here, what experience there is has not been 
encouraging. This system may have certain advantages 
from the point of view of ease of starting and of control, 
which are very valuable in the application of the heavy-oil 
engine in small sizes to road transport when extreme 
lightness and high efficiency are not required; but it 
cannot be regarded as more than a temporary expedient 
in the production of a heavy-oil engine of high efficiency. 

The development of the air swirl method is due to Mr. 
Ricardo in the work he has been carrying out for the Air 
Ministry in recent years. All the engines in which he has 
applied the method hitherto have been sleeve-valve engines, 
on account of the ease with which air motion can be directed 


through the valve ports, and of the convenience in the form | 


of cylinder head which is allowed by an absence of any 
valves therein. 

The most important work from the aero-engine point of 
view has been upon single-cylinder units of bore and stroke 
54in. by 7in. Two important points, when one is consider- 
ing reliability in prolonged service, are, first, the com- 


paratively low oil pressure required in the fuel system ; | 


and secondly, the absence of the very fine holes, 10-15 
thousandths of an inch diameter, which the directd spray 
method entails. In Mr. Ricardo’s own words, “ when 
working on this system the fuel is injected through a plain 
single-hole orifice of relatively large diameter, and without 
any valves or moving part other than the provision of a 
light non-return valve somewhere between the pump and 
the injector orifice, merely to prevent air being forced 
back into the fuel system. . . A comparatively low 
oil pressure is required, ranging from 1500 Ib. to 3000 Ib. 
per square inch, according to speed, sufficient merely to 
propel the oil stream nearly to the bottom of the chamber, 
and since there is no loaded valve it follows that the 
pressure is controlled entirely by the resistance of the actual 
nozzle, the size of which is selected to give the necessary 
penetration. With such a nozzle the jet consists, for some 
distance, of an apparently solid core of liquid surrounded 
by an envelope of fine particles.” 

Two single-cylinder research engines have been used, of 
the same bore and stroke, 5}in. by 7in., the earlier one 
designed for a normal speed of 1300 r.p.m., and the more 
recent model, designed after experience with the first, for 
speeds up to 2200 r.p.m. Both engines drive their own 
auxiliary gear,so that the performances given arestrictly net. 

The maximum horse-power of the first unit, 32-5 at 
1300 r.p.m., corresponds to a B.M.E.P. of 119 lb. per square 


inch, and at this output the fuel consumption is 0-42 Ib. | 


per B.H.P. hour. It will be seen that between 19 H.P. 
and 27-5 H.P., i.e., over a range of B.M.E.P. from 70 Ib. 
to 100 lb. per square inch, the fuel consumption is only 
0-355 Ib. per B.H.P. hour. 

The high-speed engine cannot compete with these fuel 
consumptions on a B.H.P. basis, but on a basis of indicated 
power there is little to choose, under optimum conditions. 

One may conclude, therefore, that combustion is equally 
satisfactory at the high speed. Even on a B.H.P. basis 


the fuel consumption at 2200 r.p.m. is under 0-4 Ib. 
between 26 and 44 H.P., corresponding to an M.E.P. range 
from 55 |b. to 95 Ib. per square inch. Since the mean piston 
speed at these r.p.m. is 2570ft. per minute, and the engine 
can develop a B.M.E.P. of 110 lb. per square inch at this 
speed, the output from the cylinder is almost on a par with 
petrol engine practice and should provide the basis for a 


heavy-oil engine well able to compete with its petrol rival, 
having regard to its saving of 25 per cent. on fuel weight 
to be carried. 

PrRaAcTICAL DEVELOPMENTS. 

Three different heavy-oil engines may be said to have 
reached, at the present time, the stage of practical develop- 
ment. Each design is the only one of its type, and the three 
types areas widely different as it is possible for designs to be, 
so that the position in regard to future evolution is one of 
exceptional interest. The leading particulars for the three 
engines are set out below :— 





| 
Beardmore | Junker 8.L. 1 Packard 
8-cylinder 6-cylinder, | 9-cylinder 
“in line.”’ | double-piston, radial. 
Water- two-stroke. | Air-cooled. 
cooled. | Water-cooled. 
Number of pistons . . 8 12 9 
Bore, in. As 8} 4} 44} 
Stroke, in. 12 8} 6 
Swept volume . . 5129 1739 980 
R.P.M. normal... .. 1000 1500 1950 
| Mean piston speed, 2000 2060 1950 
feet per min 
| Compression ratio 12-25: 1 14:1 16:1 
| Normal power .. 650 600 225 
Dry weight “aw 4500 1648 Slo 
Weight per H.P. .. 6-9 3-08 2-26 
Cylinder B.M.E.P. at 101 91 4 


normal power 
Maximum cylinder 
pressure allowed 
Fuel consumption, 0 
Ib. /B.H.P. ‘hour 


850 Not given 
per sq. m 
375 to 0-4 O-35to0-4 


35to 0-4 0 


Any direct comparison of the weight per H.P. figure for 
the Beardmore and the other two would be misleading 
without further explanation. Undoubtedly the “ eight- 
cylinder in-line” is essentially a heavy type of engine, 
| with its long crank shaft and crank case, but, in the first 
| place, the Beardmore engine was designed to run at a 
| higher speed, and would give equally good cylinder out put 
under these conditions. Its maximum running speed is 
at present limited by torsional resonance troubles in the 
crank shaft. Furthermore, the engine was at first designed 
with an aluminium crank case, and the experimental 
engines were built in this material. Difficulties in the 
production of sound light alloy castings of the size and 
complexity, combined with the vital necessity of having a 
reliable engine to propel the airship as soon as it was 
completed, led to the adoption of steel crank cases in the 
engines as finally fitted. Reversion to aluminium should 
be only a matter of development, as also a raising of the 
rated output to the original figure of 700 H.P., and these 
two factors between them should at once reduce the weight 
| per H.P. to less than 4. 
| Each of the other two engines present features of excep- 
| tional interest, apart from the general novelty of their 
| lay-out, for each design includes a feature which on a 
| preliminary inspection one would deem likely to prove a 
source of difficulties fatal to success, and each design, if 
| present reports are to be relied upon, has justified itself. 
| The production of high M.E.P. on a two-stroke cycle, 
| with its advantages of a working stroke every revolution, 
depends upon efficient scavenging. The only really satis- 
factory type is an “‘ end-to-end” scavenge, and this can 
be easily and simply achieved, without any moving valves 
whatever, by employing two pistons per cylinder, one of 
which uncovers the exhaust and the other the inlet ports 
at the appropriate moment. There is therefore great 
attraction in the two-piston principle, but also there is 
great difficulty in the problem of co-ordinating the power 
from the two pistons. So far as one can see there are 
three ways of doing this :— 

(1) By having two crank shafts geared together, as 
in Junkers engine. 

(2) By having one crank shaft, upon which one set 
of pistons operates directly in the usual way, and the 
other set through long connecting-rods. 

(3) By having two “‘ swash plates’ on one shaft and 
the cylinders with axes parallel to the shaft between the 
two. 

| In the Junkers marine engines method (2) is employed, 
| but for the aircraft engine this has been discarded in 
| favour of (1) on the grounds of weight and also probably of 
| better balancing at high speeds. In face of the severity 
| of the conditions under which it works, it was a bold step 
to go to gearing, but it seems to have been a successful 
one. The severe conditions are due to the large torque 
variation per revolution which is associated with a com- 
pression ratio of 14: 1, but these are, of course, mitigated 
by the two-stroke method of operation, for with only six 
cylinders we yet have the same number of —— per 
revolution as with a twelve-cylinder engine of the normal 
type. 

The interest of the Packard engine lies not in originality 
of lay-out, but in the combustion conditions in the cylinders 
and in the great ingenuity exhibited by the details of 
the design and in the methods adopted for dealing with 
the special difficulties of the compression-ignition engine. 

We have reports that the Packard engine is being pro- 
duced on a considerable scale, and that it is to be fitted to 
commercial aircraft. Technical reports of a reliable nature 
on its behaviour in service, during the last six months, 
have been difficult to obtain, and so far no engine has been 
over on this side of the Atlantic. It is to be hoped that 
one may be seen here before long. 








Fururs PROGRESS. 


| Speculation on the progress of future design is made 
| interesting, as we have seen, by the variety of present 
points of departure. The three types described, moreover, 
do not exhaust the possibilities, for there still remains the 
sleeve valve engine based upon the single-cylinder research 
of Mr. Ricardo. Experience is lacking of the sleeve valve 
in engines of aircraft scantlings, but in heavier stationary 
engines running at 700 to 1000 r.p.m. it has proved its 
reliability and there is no reason to anticipate that it 
cannot be developed successfully in light-weight ae. 
If the sleeve valve proves mechanically satisfactory, 
then this opens up a very promising line of development 
for a water-cooled engine ; a B.M.E.P. of 90 Ib. per sq. in. 
has been achieved up to 2500ft. per minute piston speed, 
with a fuel consumption of 0-391b. per B.H.P. hour. This 








Over 1200 Ib. | 
| second the sleeve valve and organised air swirl. 





represents an increase of cylinder output of 26 per cent. 
over the Packard performance, with maximum pres- 
sures not more than two-thirds as great. 

There seems no reason why the Beardmore type of 
“in-line” engine with one bank of cylinders should 
persist in the heavy oil any more than it has in the petrol 
eategory. Anything which can be done on an eight- 
cylinder in-line can be done equally on a twelve-cylinder 
V type, and the necessity of crowding more cylinders on 
to a shorter shaft is equally imperative from the point of 
view of reducing engine weight and torque fluctuations. 
The most fruitful line of development appears to be towards 
the large power unit for heavy long-range aircraft of 
moderate cruising speed. Air screw efficiency will, for 
this, demand a geared engine, and the difficulty of this 
mechanical problem will be in direct proportion to the 
fluctuations of torque in the crank shaft. 

Progress in this country towards the production of a 
heavy-oil engine that will lift itself and an aircraft, has 
been less spectacular than events in Germany and 
America. I am not at all sure, however, that the methods 
of steady research may not produce something of more 
staying power which, like the three-mile runner who allows 
a competitor to make the pace during the early laps, may 
turn out to be a winner in the end. 

Apart from air-cooled engines, which are as yet at an 
earlier stage, there are two lines of advance which are 


| being pursued by the Air Ministry, and of which, through 


the courtesy of the Air Council, I am able to give some 
The first employs the direct spray and the 
In each 
case the engine we are building is a twelve-cylinder V, 
water-cooled, which necessarily looks more or less like 
an aero-engine because we have worked upon the plan 
of following, so far as possible, the lines of a well-tried 
petrol engine. Basing the design upon single-cylinder 
research work using the directed spray, the Air Ministry 
staff at Farnborough have been responsible for designing 
the special cylinders, pistons, and other gear necessary for 
converting a Condor engine to work on the compression 
ignition principle. The work has been carried out with the 
co-operation of Messrs. Rolls Roxce. It is too early yet 
to say much of the engine as a practical power unit for 
heavier-than-air craft, but you will, I think, agree that 
the R.A.E. staff are very much to be congratulated when 
I tell you that although the engine has only been com- 
pleted within the last two months, and much remains, 
therefore, to be found out about coaxing it to give its best 
performance, it has already shown itself capable of main- 
taining a steady output of B.H.P. at 1900 r.p.m., and has 
a net weight, without allowing for water or air screw 
boas, of 1430 Ib., including its starting gear. 

The design of sleeve valve engine is also being based, 
so far as the crank shaft, crank case and auxiliaries are 
concerned, upon a well-tried petrol engine, the Rolls 
Royce “ F” type. This engine, which is being built by 
Messrs. Ricardo and Co., again with the co-operation of 
Messrs. Rolls Royce, will, I hope, be running early in the 
New Year. 

Speculation upon the more remote developments turns 
naturally to the possibilities of two-stroke operation. In 
the heavy-oil engine the prohibitive difficulties of the 
petrol two-stroke have disappeared, and an efficient 
scavenge provides at the same time the new cylinder 
charge. End-to-end scavenge is probably essential for 
an adequate clearing out of waste products. This the 
Junker design has achieved by the use of two pistons, 
and apart from this there appear to be two possibilities 
either a sleeve valve cylinder with two belts of ports or 
a cylinder with an exhaust valve in the head, and scavenge 
ports round the base which are over-run by the piston. 
Either type should be possible on a radial engine, but if 
it is to be air cooled, then the sleeve valve is the more 
problematical of the two, on account of the peculiar diffi- 
culties of cooling the re-entrant cylinder head which this 
type of valve demands. A two-stroke heavy-oil engine 
is in many ways ideally suited to development in the 
radial form, for the high maximum gas pressures of the 
cycle will at each stroke operate to relieve the high inertia 
forces associated with the radial form, and so will lighten 
the loading of the big end tearing. 

For the development of the double-piston two-stroke, 
the only alternative to the Junker designs would appear 
to be the double swash plate. From the drawing-board 
point of view, this scheme looks extraordinarily attrac- 
tive, for it means that all the gas forces in the engine would 
be taken as a simple tension and bending moment in the 
straight shaft, and the framework of the engime carrying 
the cylinders is relieved of all major forces. The prac- 
ticability of such an engine depends, apart from difficulties 
of detail which may emerge in the design, upon which the 
friction loss and heating of the oil between swashplate and 
pads can be kept down to about the same fraction of the 
engine power as in the familiar crank shaft-connecting-rod 
mechanism. 

Apart from these questions of lay-out and mechanical 
co-ordination, there is a point of general interest which 
applies to all future designs of heavy-oil engine. It con- 
cerns the combustion chamber. Will the organised move- 
ment of air in the cylinder before and during combustion 
come to be more and more regarded as of vital import- 
ance ? In my opinion, it will. Efficient combustion must 
depend upon properly organised movement, either of the 
air or of the fuel. Movements of the fuel depend upon very 
high pressures, very small holes and small movements 
of mechanical parts, accurately controlled. Each of these 
factors must be maintained without attention for some 
hundreds of hours, and each is of a kind to be affected 
by causal maladjustment and by mechanical wear. Air 
movements, on the other hand, once provided for in the 
original design, will be unaffected by any of the possi- 
bilities incidental to prolonged service. 

The possibilities of supercharging a compression ignition 
engine are as yet almost unexplored, and certainly present 
a line of research upon the success of which it is interest- 
ing to speculate. If organised air movement in the 
cylinder is to play an important part in future develop- 
ment, then forced induction certainly affords important 
possibilities over a naturally aspirated engine in the 
control of air swirl. The temperature rise of the air during 
external compression, moreover, which is a drawback in a 
petrol engine, will be helpful in maintaining the essential 
compression temperature at high altitudes. 
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Railway and Road Matters. 


Tue London, Midland and Scottish Company has 
included in its Bill for the 1930-31 Session application 
for powers to build a railway 2} miles long between two 
points on the Cheadle branch in Staffordshire. 


In this column of our issue of July 4th last, it was 
mentioned that the Dover-street station on the Piccadilly 
and Brompton section of the Underground system Was 
to be rebuilt. Jt is now stated that a bigger scheme is 
contemplated, hamély, the combination of Dover-street 
and Down-street stations with one which will have an 
entrance in the Green Park and be known by that name. 
It will have another entrance near Devonshire House, 
in Piccadilly, and there will be a subway under that 
thoroughfare. 


In the Railways Newsletter for December some very 
interesting statistics are given as to the amount spent 
by British railways in “‘ Safety on the Permanent Way.” 
Of the 51,000 miles of single railway track mentioned, it 
should be remembered that this length includes sidings. 
There are, actually, 20,440} route miles of railway, of 
which 37,203 miles are single track running road, and there 
are 15,517 miles of siding. The Newsletter says also that 
these cost over £6,500,000 a year to maintain, apart from 
renewals. That amount, however, is for wagbs on main- 
tenance; the total cost of maintenance of permanent 
way in repairs and partial renewals is £9,200,000. 


Tue death, on December 20th, of Sir Harry Perry 
Robinson, who was the correspondent on the Western 
Front for The Times during the war, prompts mention of 
the fact that, in 1887, he founded that enterprising 
American journal, the Railway Age. That paper passed, 
in 1900, into the possession of Mr. Hugh M. Wilson, and 
some of our readers may remember that it was the official 
journal of the International Railway Congress at Wash- 
ington in 1905. Owing to ill-health, Mr. Wilson sold the 
property to the proprietors of the Railroad Gazette and the 
combined journal became known as the Railway Age 
Gazette. It is significant that it later reverted to the 
original and present title of Railway Age. 


THe Ministry of Transport railway statistics for 
September also gave the results for the first nine months 
of 1930, as compared with the same period of 1929. These 
sowed that the number of passenger journeys decreased 
by 0-9 per cent., the receipts from passengers by 4-6 
per cent. and the total passenger traffic receipts by 3-6 
per cent. The passenger train mileage rose, however, 
by 1-0 per cent. The tonnage of freight traffic fell by 
6-4 per cent., which included a decrease of 5-8 per cent. 
in general merchandise, 8-2 per cent. in minerals and 
classes 1 to 6 of merchandise, and 6-0 per cent. in coal and 
coke. The freight traffic receipts suffered a drop of 6-5 per 
cent. Freight train miles decreased by 2-2 per cent. 

Tue Irish Free State Government has received sanction 
from the Dail Eireann for the expenditure of £25,000 on 
the electric traction experiments with the battery invented 
by Dr. Drumm. The Minister of Industry and Commerce 
stated on November 26th, when asking for the vote, that 
they had progressed to a point which enabled them to 
declare, with considerable confidence, if not with absolute 
certainty, that a very long life would be got out of the 
cells. It was proposed to build two self-contained coaches, 
each accommodating 100 passengers, and to run them over 
the suburban tracks round Dublin. The coach would 
be charged in a very short space of time, and the 
invention would give them the advantage of third-rail 
electrification at a considerable reduction in the cost. 


It was fifty years on December 2lst since a collision 
occurred on the Midland Railway at Leeds, which, though 
not of a very serious character, led to one important 
decision by the Board of Trade. The accident was a head-on 
collision between two passenger trains, in which three 
passengers were killed. An outgoing passenger train 
was ready to leave on the up line, but as a vehicle stood 
foul on some points they could not be put to normal and, 
as a consequence, the starting signal could not be operated. 
Had the signal been workable it would have been seen that 
the main line points were set for the down line. As, 
however, the train was dispatched by a hand-signal, 
the wrong position of the points was not detected, and the 
outgoing train passed on to the down line and so met an 
arriving train. When the accident was inquired into by 
the Board of Trade it was found that since the place was 
originally inspected, under the Act of 1842, alterations 
in the road had been made, which had not been offered for 
inspection under the later Act of 1871, and the Board of 
Trade then laid down that the change in position of any 
connection brought it within the Act of 1871, as “an 
additional line of railway, deviation line, station, junction 
or crossing on the level,” that had to be submitted for 
inspection. 


In Colonel Mount’s annual report on the railway 
accidents of 1929, he points out that 52 servants were killed 
whilst working on the permanent way. These accidents 
are allocated, as to cause, as follows :—Protection inade- 
quate, no look-out man having been provided, 16; look- 
out man at fault or perscnally careless, 4; failure of 
permanent way men to act upon warning received or to 
comply with regulations, 20; want of individual care 
in crossing lines, &c., or lack of care on the part of others, 
11; accidental, 1. On this particular subject Colonel 
Mount observes that efforts are continually being made 
to impress gangers and men in charge with the nature and 
degree of their responsibility for making free use of pro- 
tective measures by appointing look-out men. Education 
in this respect appears to be the only practical solution 
and continued efforts on the part of the railway companies 
to accomplish this is considered to be highly desirable. 
Proceeding, the report says that it is to be observed that 
a large proportion—over 60 per cent.—of the accidents 
which occurred arose through lack of personal care. Only 
by the encouragement of this essential feature and insist - 
ence upon strict regard to the safety regulations laid down 
can a reduction in such cases be obtained. In connection 
therewith it is satisfactory to find that railway companies 
are now incorporating, in their lectures to permanent way 
men, education in safety propaganda, a movement which 
is worthy of every encouragement. 


Notes and Memoranda. 


THE great resistance to wear of the diamond die is 
remarkable. It has been claimed, for example, that 
100 to 200 tons of copper have been drawn through a single 
die with a 2 mm. hole before any alteration in the diameter 
of the wire has been detected. 

For the purposes of gauging the flow of the Columbia 
River, in America, a cable way has been stretched across 
at The Dalles, Oregon. On this cable, which has a span of 
1237ft., and is lin. in diameter, a cage accommodating two 
observers is drawn backwards and forwards across the 
river. 

In the course of a paper read recently before the 
Institution of Welding Engineers, Mr. C. C. Hall recom- 
mended the following solution for removing scale from 
“18 and 8” chrome-nickel steel :—Water, 50 parts 
by volume; hydrochloric acid 50 parts, nitric acid 5 
parts, restrainer 0-25 part. The bath should be used at 
a temperature of about 50 deg. to 60 deg. Cent. About 
15 minutes’ immersion is required. 


THE use of zeolite water-softening units in the municipal 
water treatment plant at Springdale, Pa., has resulted in 
reducing the hardness of the well water delivered to the 
| consumer from about 20 grains to 4 grains per gallon. 
Part of the supply is treated so as to produce water of 
zero hardness, and is then mixed with the remainder, so 
as to obtain water of sufficient hardness to be satisfactory 
for household uses. The two units, which have been placed 
in operation, have a combined capacity of 610,000 gallons 
per day. 

GaLLIuM is a greyish-white metal which, in certain 
lights, shows a bluish-green colour, says A. V. Petar 
in a report just made public by the Bureau of Mines. 
The lustre is brilliant and metallic, but tarnishes quickly. 
The metal is tough, but is soft enough to be cut by a knife. 
The most interesting property of gallium, however, is 
the wide range of temperature through which it remains 
liquid. The melting point is about 30 deg. Cent., and its 
boiling point is in the neighbourhood of 1700 deg. Cent. 
When molten, gallium is not unlike mercury in appearance. 
The specific gravity varies from 5-9 in the solid state to 
6-095 when liquid. 

Aw explosion of a not very spectacular character, but 
one which involves a good lesson, has just been reported 
in connection with the failure of a steam-jacketed copper 
pan in an Ayreshire mill. The inner shell of the pan 
collapsed through over pressure, but fortunately no one 
was seriously hurt. The reason ascribed for the accident 
was a leaky reducing valve. During the normal working of 
the pan, the leakage past the valve was not of serious 
import, but as the temperature of the pan increased, the 
condensation of the steam supplied decreased, and it is 
to be assumed that the leakage past the reducing valve 
was then greater than could be accommodated by the relief 
arrangements, so that pressure accumulated in the pan 
to such an extent that it failed. It is obvious that either 
the safety valve system should have been more adequate, 
or that the reducing valve should have been overhauled 
more frequently. 

A MILL now being built in the shops of the United 
Engineering and Foundry Company, Youngstown, O., 
for a plant in the Chicago district will, says Steel, roll 
plates from }in. to ljin. thick, in widths of 90in. and in 
lengths ranging from 300ft. to 400ft. Plate mills have 
been built to handle plates from jin. to l}in. thick, 210in. 
wide, and from 50ft. to 100ft. long, but none ever has 
been built to make larger tonnages of plates of such 
length as the one now under construction. The output 
of the mill will be used for the fabrication of electric- 
welded pipe, tanks, boilers and buildings. The mill 
includes three stands of two-high rolls, 52in. diameter 
and 96in. long, and six stands of four-high rolls, 24in. 
diameter and 96in. long. The entire unit will weigh 
about 8000 tons, of which about 95 per cent. is cast or 
forged steel. Six frames, weighing 70 tons each, twelve 
housings weighing 80 tons each, and six weighing 76 tons 
each will be required. 

As was anticipated, says the South African Mining and 
Engineering Journal, the lion’s share of the Pretoria Steel 
Works contracts is going to Britain, the firm of Dorman, 
Long and Co. having been chosen as the pivot. The value 
of the contracts placed in England is apparently about 
1? millions sterling, while about half a million will be 
shared between Germany and the United States. The 
German firm Demag is sub-contracting for the steel fur- 
naces and two rolling mills. Ashmore, Benson and Pease 
will build the blast-furnace plant and Woodall, Duckham 
and Co. the coking and by-product section. There will he 
one blast-furnace with a capacity of 500 tons a day, and, 
apparently, two steel furnaces, nominally rated at 200 tons, 
but capable of 300 tons. The works capacity will be 160,000 
tons a year, as now planned, but the various sections 
will be so designed that extensions can readily be tacked 
on without interference with current operations. This 
capacity represents about one-third of the country’s 
annual consumption of steel products. 

In the design of pole lines to carry electric wires or 
cables, it is customary to use working stresses for poles of 
green or soaked wood, and a report on tests at the U.S. 
Forest Products Laboratory, Madison, Wis., indicates 
that this practice is correct. It is true that when the 
moisture has decreased below the fibre-saturation point, 
which is about 25 per cent. of the moisture content, there 
is a marked increase in most of the strength properties 
of the wood. But for pole lines it is assumed that although 
the poles may have gained strength through seasoning 
before installation, they will become sufficiently wet near 
the ground line to raise the moisture content above the 
saturation point, and thus lower the strength corre- 
spondingly. That such excess moisture does occur near 
the ground line of poles and fence posts at least during 
part of the.year, and in practically all parts of the country, 
is shown by the report. The calculated point of maximum 
stress in a pole is often above the ground line, but experi- 
ence shows that failure is most likely to occur at the 
ground, so that it is advisable to take the working stress 
which conforms to the wet condition of the wood at the 
ground line. 





Miscellanea. 


A witrRe.ess telephone service between Java and 


Australia has been opened. 
Aw extensive oilfield is 
near Kalonti, on the Chinese Eastern Railway 


said to have been discovered 


A seam of coal 12ft. thick at a depth of 136ft., and an 
underlying one of 5ft. at 183ft., have been discovered 
by boring at Coalbrook, in the Heilbron district of South 
Africa. 

New York has initiated an elevated highway the 
West Side and the columns and footings have been so 
designed that a second storey may be added in the future 
if found necessary. 


on 


to be started on the construction of 
of the Gatineau hydro-electric 


Like its predecessors, it will 


Work is about 
the seventh unit 
plant in Ontario. 
34,000 horse-power. 

Tue first unit of the Stave River hydro-clectric 
of the British Columbia Electric Railway Company was 
put in service during last month. It is of 47,000 horse 
power, and is to be followed by four other units of the 
same size. 


power t 


generat: 


plant 


AccorpiInGc to the Manchester Guardian Commercial, 
Mr. Mouat Jones, head of the Manchester College of 
Technology, will shortly visit Russia to act as adviser on 
technical education to the Soviet Government. Mr. Jones, 
who is a distinguished scientist, will sit on a committe« 
together with American and German experts 


A conTRACT has recently been entered into by the Cities 
Utilities, Ltd., to supply the city of Regina, Sask., with 
natural gas from the Alberta fields. Work will be begun 
immediately on a project involving the construction of a 
pipe line from Kinsella field, the western extension of 
Wainwright, to Regina, a distance of 357 miles, which 
will entail an expenditure of 20,000,000 dollars. The 
company also contemplates a further extension of 32 miles 
to connect with Moose Jaw. 

Tue Danish State icebreaker “‘ Storebjoern,”’ recently 
launched by the Aalborg shipbuilding yard, is one of the 
most powerful icebreakers in North Europe. It has 
length of 55 m., a beam of 15 m., and a depth of 7-3 m 
Its three screws, two aft and one fore, are driven by thre« 
engines with an aggregate of 5400 H.P. Oil-firing will b 
used, and the tanks will hold enough fuel for three weeks 
The crew will consist of forty-five men and the boat will b« 
completely finished next February. 


Wrrsa the berthing on December 13th of the steamer 
* Ebano ” with 2500 tons of molten bitumen, a new traffic 
has been inaugurated at Preston Dock. Making her maiden 
voyage, the vessel brought her unusual cargo from Ger 
many. Plant has been erected at Preston at a of 
£35,000, and by carrying the liquid bitumen oversea in 
heated tanks, pumping at Preston into heated steel con 
tainers, and then carrying to the consumers in heated 
lorry tanks or railway truck tanks, the material, used 
mainly for road-making, is ready for handling on arrival. 


cost 


New petroleum refineries have just been opened at 
Santa Cruz de Teneriffe, Canary Islands, with a present 
capacity of 5000 barrels daily. The refinery, which is 
owned by the Compafiia Espafiola de Petroleos, covers an 
area of 2,150,000 square feet and is connected with ae loading 
wharf by a pipe line nearly 3 miles long. Although it is 
not yet working to its full capacity, large consignments 
of petrol are already being despatched. The refinery will 
also supply the oil requirements of the islands. The plant 
is equipped with the most modern apparatus and will 
employ 150 men, working three shifts of eight hours each 
a day. 

Tue Deutsche Bergwerks Zeitung reports that the nego- 
tions between the Rumanian and Yugoslav Governments 
on the construction of a bridge over the Danube have 
resulted in the decision that the bridge shall be partly con 
structed on account of German reparation deliveries in 
kind. The bridge will cost 25,000,000 marks, which is 
to be borne equally by Rumania and Yugoslavia. It 
was originally proposed that the site should be between 
Kladovoc-Turn-Severin and Orsova, which was chosen 
chiefly for strategical reasons, but that proposal has been 
abandoned, and the bridge will be built between Brza 
Palanks in Yugoslavia and Triganos in Rumania. 


THE parliamentary plans for the new bridge at Kin 
cardine have now been deposited. This bridge will cross 
the Forth and is a steel bridge having fourteen approacl 
spans with an opening swing bridge giving two clear open 
ings of 100ft. each, and was designed by Sir Alexander 
Gibb and Partners. The total length of the bridge is 
2400ft. Two projects have been under consideration : 
one a bridge at Alloa and the other at Kincardine, and th« 
engineers to both schemes agreed that on the balance of 
financial and traffic considerations the Kincardine sit 
was to be recommended. The total cost is in the neigh 
bourhood of £300,000 and the building of the bridge in 
connection with the official programme for unemployment 
relief will be of great help to the steel industry. 

Tue Eriksberg shipyard at Gothenburg is to build a new 
icebreaker for the town of Gothenburg. The vessel will not 
be quite as large as the largest of the Stockholm ice 
breakers, but the difference will not be very great, since 
it will have a length of 56 m., a beam of 15 m., and an 
engine power of 3700 H.P., compared with the Stock- 
holm icebreaker’s 60 m., 17 m., and 4000 H.P. Like the 
Stockholm ship, it will have machinery both fore and aft 
It is to be delivered by the end of 1932. On the comple 
tion of the new icebraker, which proved necessary owing 
to the fact that the Stockholm icebreakers, and the big 
Government-owned icebreaker were often entirely 
engaged in dealing with ice in the Baltic and the Sound, 
Sweden will be fairly well prepared to deal with any ice 
difficulties arising on her coasts. Moreover, another 
Government-owned icebreaker is to be constructed in the 
near future. The naval authorities have just asked for 
authorisation to invite tenders from Swedish, possibly 
also foreign, shipyards for its construction, an allowanc« 
for which was granted by the Riksdag early this year 
The naval authorities propose that the ship should be 
equipped with Diesel-electric machinery. 
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Obsolescence. 


On Tuesday, December 16th, Major F. L. Watson 
delivered a Chairman’s Address to the Yorkshire 
Branch of the Institution of Mechanical Engineers. 
All who read the excerpts from it which we print 
on another page will recognise at once that it is 
outside the ordinary class of such addresses in that 
it is concerned with large aspects of industry, rather 
than with technicalities and special occupations. 
Major Watson is, by long experience, an expert in 
machine tool equipment, but he has also devoted 
study to the economies of the engineering trades, 
and holds strong views about the functions of 
Governments in their relation to industries. He 
opened his address by drawing an apt distinction 
between dreams and visions. ** A dream,” he said, 
‘is really a reflection of the past, having its birth 
in memory more or less confused. A vision is a 
glimpse of the ideal, which may become the actual.” 
It is against the persistence of dreams and the 
absence of vision in the handling of industry that 
he girds. 

A characteristic of British machinery its 
longevity. We pride ourselves on the fact that it 
never wears out. We boast of the magnificence of 
the workmanship, the excellence of the material, 
and the generosity of the design which result in 
almost immortality. Major Watson would, we 
suspect, class such thoughts under his definition of 
dreams—they spring from the past. But as an 
old Bucktonian he hesitates to assert that machines 
should be worn out in the normal course of ten 
years. Recognising that a first-class machine may 
have a useful life of thirty years, he aims at com- 
pressing every three years in that cycle into one by 
working factories continuously for 144 hours a 
week. That is, he admits, an ideal—something to 
place in his class of visions. It may be realised 
under exceptional circumstances — sectionally 
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world which is likely to be of interest to engineers, 


during a boom, nationally during a war—but the 


|of machinery, plant and buildings is idling ; 





fundamental length of the working week will 
always remain a subject for debate. Ought we to 
say that the week has 144 hours—or even 168—and 
that during any hours not used capital in the form 
or 
ought we to accept the standard set for the industry 
at any period—forty-seven in the engineering trade 
at the present time—and estimate our use of 
capital as a hundred per cent. if every machine 
is being used for every moment of that week / 
A similar problem occurs in thermo-dynamics, 
and it is now admitted that it is not fair to estimate 
efficiency on a purely theoretical basis, but by 
consideration of the limits set by unalterable con- 
ditions. If we take this lower scale in workshop 
finance, then the right course would be to design 
machines that would be worn out in, roughly, 
one-third of the present time. Unfortunately, 
that condition is only attainable in certain cases ; 
in others, as Major Watson points out, “ it is not 
practicable for machines of high power and 
accuracy—they would not be good enough when 
new, and their maintenance cost would be exces- 
sive.’ But is it necessary that a machine should 
be worn out before it is rejected? We have all 
heard of American firms which rejected plant less 
than a year old because newer designs had ren- 
dered it relatively inefficient. What would appear 
to be needed is more drastic writing off of the 
original value. The official rate for income tax 
assessment is now 5 to 74 per cent. on the preceding 
year’s value. If that figure were raised to 10 per 
cent. on the original value there would be a lessened 
temptation to keep machines that were more than 
ten years old, even though they were good for 
another thirty. But such a course would call for 
a deal of Major Watson’s vision ; it would be too 
much to expect from the average financier or from 
the financial half of the engineer’s brain. Yet it 
might be the best policy, not only for the factory 
concerned, but for the nation as a whole. *‘ The 
obsolete shop,”’ says Major Watson, “ is injurious 
to the whole industry,’ and adds: * It competes 
for business by cutting prices below the economic 
level.”’ In that argument there seems to be some 
confusion of reason. If the obsolete shop can pro- 
duce more economically than the up-to-date shop, 
then, in that sense, it is more efficient, and obso- 
lescence is a virtue rather than a defect. The 
object of every renewal of machinery should be 
reduction of cost without loss of quality or reduc- 
tion of total profits. If it cannot achieve that 
object, if the old machinery can be operated as 
cheaply as the new, if there is no acceleration of 
output accompanied by reduced selling cost, it is 
difficult to see why, regarded economically, the 
old plant should be rejected. We agree with Major 
Watson that the obsolete shop is injurious, but not 
because it causes the cutting of prices, but because 
it should be less efficient than the new. The slogan 
can surely never run, ‘‘ Put down new machinery 
and keep the price up,”’ but rather, ‘‘ Put down new 
machinery and undersell the shop that retains the 
old.” 

We have touched upon little more than one facet 
of a sparkling address ; we wish we had space to 
discuss some of the other subjects which Major 
Watson placed before his audience. There is, for 
example, the question of expending capital in the 
early stages of a slump in preparation for the re- 
turning tide, or that of a cut-throat “ fiscal system 
devised a century ago as a weapon for the destruc- 
tion of the political power of the landowners,” or 
some common-sense reflections upon rationalisation 
and the “‘ myth of the Superman.” In every word 
of his address Major Watson showed himself a 
fine exponent of the “straight left.” It is refresh- 
ing and stimulating to read, and on many points 
will prowoke discussion 


Grock. 


Ar this season the mind is predisposed towards 
Grockishness. Though seriousness is thrust upon 
us by contemplation of, perhaps, the worst year 
that the engineering industries can recall and by 
anxiety for the months immediately ahead, yet 
we do try, at least, for a few days, to live up to the 
old adage about the benefit of a little folly now and 
then to the wisest men. Indeed, one might go a 
step further. Into his grimmest tragedies Shake- 
speare introduced comedy. Some say that his 
fools and his clowns appear only to make the con- 
trast greater, but it not possible that the 
great poet knew that tragedy unmitigated by some 
lighter relief fails of its purpose ? The mind becomes 
inured, stupefied, irresponsive under the succession 
of fell blows. It loses its power of action, its ability 
to measure, its sense of perspective. All things 
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become dark shadows against a flat grey back- 
ground. Courage is lost in despair and the will to 
take a brighter view, to see events in their true 
proportions is killed. Hence every now and then 
his fools come upon the stage, slash the grey gloom 
to ribbons, and restore sprightliness to the spirit. 
There is much to be said for the transference of that 
method from the strutting stage to the common 
affairs of life, and so for our last word of the old 
year we turn to thoughts of Grock—the Clown. 

But it is of the wisdom, not the folly, of Grock that 
we think. We recall how often Shakespeare puts 
wise sayings into the mouth of fools; how often 
with him, as with Moliére, it is the clown who gives 
us a crystallised truth. After his recent retirement 

a “ theatrical retirement,”’ let us hope—Grock 
was interviewed. According to one paper, he said : 
A successor? I have none. Individuality is 
everything in my particular metier. My own 
secret ! Hard work is everything. But there is 
something more to it. As I have said elsewhere, I 
have known clowns who are as good as I am, if not 
better, but I have néver known any who knew how 
to get on as well as I did.’ We have underlined a 
few words. Every single one of us has felt just what 
Grock expressed. We have all seen men that were 
no better engineers than ourselves going further 
than we could go. There are men now at the top of 
the tree who make us wonder how on earth they 
got there. They do not seem to us to have any 
particular and exceptional ability in their pro- 
fession : they make as many mistakes as other men ; 
they talk platitudes. We are tempted to say that 
they were given opportunities which were denied 
to us; that we have never had the chances that 
they had. Yet, as often as not, when we look back 
over their lives, we find that, in fact, they made 
their own way, often against adversities. How did 
they do it? They will tell you themselves, in all 
probability, that hard work was the key to their 
success. Grock knows better. If hard work alone 
was sufficient there would be more “ star turns ” in 
every profession. There are thousands upon 
thousands of men, young and old, who are absolute 
addicts to hard work, but the world will never hear 
of them. They plod along upon a useful way ; the 
world accepts their work and forgets from whom it 
came. Grock knows clowns who are as good as 
and even better than himself, but he has never 
known any who knew how to get on as well as he 
did. There is something more to it than just hard 
work. What is that something? Is it something 
that we could teach in our schools and colleges and 
don't; or is it something that is born in certain 
men and can never be acquired ? Those are ques- 
tions that it would be really useful to answer ; 
problems which modern psychologists are trying to 
solve by scientific methods. Our own view is that, 
in some way, it is connected with what is called 
the “human touch.” Yet there is embarrassing 
diversity in its manifestations. One man mounts 
the ladder by churlishness. He seems to despise 
his fellow men and tells them he does so in as many 
words. Another is all composed of kindliness and 
friendliness; never rude or gauche. Another 
nourishes unconventionality, whilst a fourth is 
propriety personified. There would seem to be no 
rule for successful personality. But we think it 
may be found that in the methods of all great 
men there is some play upon human emotions and 
it is in that that their individuality, or personailty, 
or whatever it may be called, appears. 

There is much in such considerations that applies 
to engineers. We cannot but recall that civil, as dis- 
tinguished from military, engineering sprang from 
‘base mechanics.” For many years it was a 
handicraft and little more. The men who pursued 
it had little education and less cultivation ; they 
were diamonds of the roughest. By slow degrees 
it has raised itself to a higher plane. It is, now, in 
part a science and is on the way to be regarded with 
no less social respect than the church, the law, and 
medicine. But much remains to be done. It was 
long recognised that in the older professions the 
human touch was essential, and at last employers 
are beginning to see that it is just as necessary in 
engineering. Every now and then offence is given 
by advertisements which offer absurdly low salaries 
to engineers. That is because the old standard of 
evaluation still prevails. The type of man that is 
wanted is not worth more in the market. He has 
the same amount of knowledge that thousands of 
others have ; he can do the work just of an engineer, 
and those who are seeking his services do not expect 
more. We might compare him to the stage 
carpenter ; he has to prepare the scene for others 
to act upon ; he is not expected to get across the 
footlights. Such engineers there must always be, 
but if engineering is to reach the social status that 





it merits by its usefulness, if engineers are to play 
« larger part in the affairs of the world, it will need 
an ever-increasing supply of men who by cultiva- 
tion have acquired the human touch and by deter- 
mination have mastered the art of “ getting on” 
by its application. 
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An Early Experiment in Industrial Organisation ; 
Being a History of the Firm of Boulton and Watt, 
1775-1805. By Erica Rott, B.Com., Ph.D. 
London: Longmans, Green. 1930. Price 15s. net. 

SURELY the word “ experiment” is a misnomer to 

apply to a firm that had an actual career of 120 

years, and is, in fact, still in existence—a pioneer 

firm, yes! May we also correct the author’s state- 
ment in the preface as to the history of the docu- 
mentary matter on which this volume is mainly 
based—that now in the Birmingham Reference 

Library. Credit for its preservation is due to Mr. 

George Tangye, who bought it in 1895 and kopt it at 

the Cornwall Works, not at Heathfield, till presented 

to the Library. The author would have been well 
advised to have deleted the introductory matter on 
the steam engine, and he would then have avoided 
giving further currency to the unfounded statement 
that Savery took out with Newcomen in 1705 a joint 
patent for the atmospheric engine. There are other 
small blemishes in the work that the author would 
have avoided had he submitted his MS. to an engineer. 

Mr. Roll brings out with great clearness and full 
documentation the part that Matthew Boulton played 
in bringing James Watt's engine before the world. 

From the beginning of their partnership in 1775 and 

for twenty years onwards the firm acted much as 

does a consulting engineer to-day, which, we may add, 
had been at that time the practice of engineering 
firms for at least sixty years. That Boulton intended 
from the first to manufacture engines is clear, but his 
commitments in many directions precluded him from 
doing so. Hence only complicated or difficult parts 
like the valves were made at Soho. As the date for 
the expiry of his patent for the engine—1800—drew 
near, Watt, satisfied with his gains, and indeed tired 
of the engine, gradually withdrew from business, 
while the coinage of money became the hobby of the 
indefatigable Boulton. By this time the financial 
situation was quite changed; money was plentiful, 
and the sons of the two partners, James Watt, jun., 
and Matthew Robinson Boulton, had been brought 
into the business, with the result that a new works— 
the Soho Foundry—was planned and executed. 
Routing of the wo: k to be done was k2pt in view, plant 
was designed and made, specialisation of wo kmen 
was fostered, fresh methods of remunerating labour 
based on close records of predetermined speeds and 
feeds were introduced, costing books were kept ; 
in fact, there is nothing in the detail of the most 
progressive factory of to-day that the two sons—and 
we believe that James Watt, jun., was the guiding 
spirit—did not anticipate at Soho. When the trans- 
formation from a state of monopoly to one of com- 
petition took place in 1800, the business with its 
inherited skill and new organisation was in an un- 
exampled position to take advantage of the increased 
demand for engines. The prestige of the firm enabled 
it to command bigger prices than anyone else, and, 
in fact, its period of greatest prosperity set in. All 
this and more the author brings out with such skill 
and literary ability that he may be said to have 
written a second epic of the firm of Boulton and Watt. 


Electrical Power Transmission and Interconnection. 
By C. Dannartt and J. W. Datetetsn. London : 
Sir Isaac Pitman and Son, Ltd. Price 30s. 

THE aim of the authors of this book is to present 

material which will form a complete introduction to 


the electrical aspects of power transmission and inter- |~ 


connection. The subject is treated on a quantitative 
basis, and descriptive matter has been reduced to a 
minimum. Familiarity with the algebra of complex 
quantities is all that is required to follow the methods 
used in the book. While it has been necessary to 
present matter that is obtainable in other works, an 
attempt has been made to present it in a new form, 
guided by the author’s experience. Analytical 
methods involving the use of symmetrical components 
and the representation of power as a vector quantity 
have been introduced where the treatment of a 
problem is simplified by these methods. 

Although no claim is made to the introduction of 
original matter, frequent references are made in the 
book to the authors’ own work. In an interesting 
Introduction to the book the authors discuss the 
relative merits of A.C. and D.C. transmission, and 
express the opinion that although the latter is not at 
present practicable, it may come into use in due course. 
After this introduction the authors consider funda- 
mental electrical constants of overhead line conductors 
and underground cables, the special problems of 
which, such as heating, are fully discussed. Another 
interesting and instructive chapter is that on corona 
discharge, a phenomena which, generally speaking, 
only assumes practical importance on lines operating 





above 66 kV. Network theory forms the subject of 
the next chapter, which is mainly devoted to the dis- 
cussion of the theory of a network in the steady state 
condition. Students are advised thoroughly to master 
the ideas presented in this chapter, as they form the 
basis of most of the later work on line and system 
performances. A chapter on line calculations and 
system performances is really an extension to Chapter 
II., which shows how the fundamental electrical 
magnitudes of transmission lines may be caloulated 
from a knowledge of their dimensions and materials 
of construction, and the section on line calculations 
and system performance shows how to calculate from 
these magnitudes the performance of the line under 
various operating conditions. 

In dealing with the calculation of interconnected 
systems, the authors embark upon one of the most 
complicated problems with which the electrical engi- 
neer meets, and the difficulty of treatment increases 
rapidly with the number of stations involved. The 
authors discuss what they consider to be the best 
methods of tackling the problems which arise, and 
indicate under what conditions each method is likely 
to be useful. Equally interesting and instructive ts 
the chapter on power limit and stability in trans 
mission systems, in which it is shown that the funda- 
mental power limit for A.C, systems in synchronous 
operation is the power at which synchronous appa- 
ratus in the system drops vut of step when the power 
is added so slowly that power transients may be 
neglected. 

Afte. considering symmetrical components and short 
circuit calculations, the authors turn to the important 
matter of the interference of power lines with com 
munication circuits, a matter with which telegraph 
and telephone engineers are very much concerned. 
Other chapters deal with the experimental study of 
networks, earthed and insulated neutrals, and 
transient voltage phenomena. It will be seen that 
the volume covers a very wide field, and in view of 
the large amount of electrical transmission work 
being carried out in this country at the present time. 
it can scarcely fail to serve a useful purpose. 
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Obsolescence and Organisation.* 
By Major F. L. WATSON. 


THE most important factors in industry are brains 
and machinery. Labour and capital are equally 
unproductive unless the one is directed by brains 
and the other embodied in machinery. Machinery, 
under present-day conditions, is obsolete long before 
it is worn out. The income tax allowance of 5 to 
74 per cent. per annum upon last year’s value is 
quite inadequate, and an industry which tak>s as 
profit everything bsyond that figure is not really 
maintaining its capital intact, although the law says 
that it is. 

Whilst the wearing out of machines proceeds more 
or less steadily in proportion to the time they are 





* Chairman's address, Yorkshire Branch, the Institution of 
Mechanical Engineers, Leeds, December 12th, 1930. 
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working, obsolescence proceeds usually by jumps, 
is irregular in its incidence, and occurs whether the 
machine is working or standing. 

4 machine becomes obsolete : 


(1) When a new machine is produced which 
will do the same work at a lower total cost. 

(2) When the product of the machine is dis 
placed in the market by another product for 
which the machine is unsuitable. 

(3) When the user of the machine makes an 
improvement in the product for which the 
machine is not adaptable. 

There are, besides, changes of taste or fashion in 
the design of machines, particularly of machine tools, 
on the strength of which a machine is sometimes called 
obsolete when its productive value is not in the least 
affected. From this cause a machine may become 
unsaleable when it is not truly obsolete. 

As one or more of these may operate at 
any time, and with or without notice, it is not possible 
to do more than arrive at an arbitrary figure for the 
average economic life of machinery, having regard 
to known conditions. 

It will not be overlooked that a whole factory 
may become obsolete, independent of the condition 
of its machinery, if it is not practicable to modify 
its layout and arrangements for internal transport 
to meet up-to-date systems of management and 
productive methods, or if such modification is not 
undertaken in time. This can be guarded against 
by elastic and adaptable design in laying out a new 
factory. But external changes, such as transport 
developments, may render the position of the factory 
obsolete, and political and economic changes may 
have the same result. 

Roughly, machine tools of a good class are obsolete 
in an average of ten years, are worn out in an average 
of 30 years, and are written down to scrap value 
under income tax rules in about 50 years. The 
problem is to bring the periods of obsolescence, of 
wearing out and of writing off to the same figure. 


Callses 


Under the normal working week, machinery is 
used for 47 hours out of every 168, or, omitting 
Sundays, every 144 hours. It has been suggested 


that machines should be built to last only 10 years ; 
but this is not practicable for machines of high 
power and accuracy—they would not be good enough 
when new, and their cost of maintenance would be 
excessive. 
The ideal remedy is to work machinery for 144 hours 
a week and wear it out in 10 years instead of 30 years. 
The effects would be : 
(1) The capital locked up in machinery for 
a given output would be reduced to one-third. 
2) The demand for renewals on a given 
output would remain constant after a transition 
period—-one-third of the number of machines 
being renewed three times as often. 
(3) The number of people employed 
given output would not be affected. 
(4) Capital would be turned over three times 
as rapidly. 
(5) Shops be 
up to date in equipment. 


A reasonable basis for income tax assessment 
and balance sheet figures alike would be an allowance 
of 10 per cent. per annum on the original cost—wiping 
it out in 10 years—and a complete wash-out of any 
machines scrapped and replaced earlier. 

The existence of the obsolete shop is injurious to 
the whole industry. It competes for business by 
cutting prices below the economic level, always 
hoping for better times, and preferring slow extinction 
by annual losses to a recognition of the fact that it is 
dead. 

The disposal of obsolete plant is also worth con- 
sidering. When replaced, it is commonly not broken 
up, but sold at scrap price. If the rejected plant 
comes into the hands of a competitor, it bears so 
low a capital charge as to mask its higher labour 
cost; but obsolescence is merely spread from the 
original shop to another. 

Immense injury was done to the engineering trade 
by the disposal of Government plant after the war, 
and many shops were filled up with obsolescent 
tools, to the no small advantage of astute dealers. 
The Germans, whose munition plants were forcibly 
broken up under the Peace Treaty, reconstructed 
their shops with up-to-date plant. 


for a 


would always approximately 


These arguments fairly cover the question of 
obsolescence in productive machinery. The technical 
questions involved present no difficulties which 


engineers cannot meet and overcome. They leave 
us, however, face to face with a far greater difficulty ; 
that of obsolescent minds in control of organisations 
of Labour, Capital and Government. 

In times of good trade, when prices are high, 
capital expenditure is freely undertaken, shops 
become congested with work and delays are unavoid- 
able. The new plant is ready for use when the tide 
begins to recede and increased plant coming into 
production accentuates the slump. If capital were 
made available and orders placed early in the slump, 
the new plant would be ready for use on the upgrade 
of demand, less capital would be required on account 
of the lower prices prevailing at the time of ordering, 
unemployment would be largely avoided, and the 
violent oscillations to which we are accustomed 
would be damped out. 





We have reached a stage in which the advancement 
in quality of material and in mechanical processes 
has become continuous, and when no improvement 
need be delayed for want of tools and methods. 
The vital condition of progress to-day is that capital 
should be made available for the right objects and 
at the right time, and its dissipation on the wrong 
objects and at the wrong time should be stopped. 
And when capital has been so invested, it should be 
protected by a liberal obsolescence account, so that 
it is no longer taken out in dividends not really earned, 
nor seized by the Exchequer under the present 
indefensible Income Tax Rules. 

Now it is inevitable that the party who finds the 
money, whether it be a capitalist, a financier, or a 
Government, will have the final word in business. 
That is a fact, and engineers do not quarrel with 
facts. But if these higher authorities are going to 
make a proper use of the work of the engineer, it 
is up to them also to make use of his mind and to 
grasp his point of view. Unless there is free play and 
financial support for constructive vision, we shall 
continue to fall far short of the services to humanity 
which we are capable of rendering. If the world’s 
purchasing power is too small for the world’s produc- 
tion, it is not because production is in excess of needs. 
It is because distribution, depending on finance and 
government, not organised to keep pace with 
production. 

In the obsolete mind, modern industry, with its 
widespread dependents, is not distinguished from 
the Eighteenth Century landowner or the Nineteenth 
century mineowner cotton spinner. A fiscal 
system devised a century ago as a weapon for the 
destruction of the political power of the landowners 
is maintained to-day as an article of religion for which 
no reason need be advanced, and having an authority 
similar to Moses’ two tables of stone. If the obsolete 
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or 


theory of taxation now current is worked out to its | 


logical conclusion, and if unlimited public expenditure 
is to be covered by unlimited imposts on industry 
and on the capital engaged therein, it is only a question 
of time for this whole island to become obsolete 
as a locality in which industry can be carried on. 
Rationalisation & very necessary movement ; 
but all is not rational that goes under that name. 
I take rationalisation to mean securing the most 
economical output from an industry by concentrating 
each type of product in a factory organised, staffed 


1s 


and equipped for its special purpose, and cutting sales | 


cost by removing useless competition. Henry Ford 
goes to the root of the matter when he says “ Efficiency 
is merely the doing of work in the best way you know, 
rather than in the worst way.” It is not rational 
to combine a group of factories, each of which is 
making too many varieties of goods, and whose 
staff is trying to do too many different jobs, into one 
huge factory, possessing the same chaotic qualities. 


Weither is it rational to take a dozen factories each | 


staffed by people who know their particular job and 
place them under the control of a board which knows 
nothing about any of them, and whose 
must be obtained before any one of the dozen can 
move. To-day’s condition of existence is, that every- 
one, even boards of directors, must know their own 
job and do it. The myth of the Superman, or Born 
Organiser, which started during the war and reached 
its zenith about 1920, is itself obsolescent. It is no 
longer quite accepted, that success in organising 
multiple shops, or in selling whisky, or in writing 
articles for the popular Press, is evidence of ability 
to control a number of highly technical businesses. 
We hear a géod deal to-day about the effect of 
rationalisation on unemployment, of the manual 
kind which is registered by the Labour Exchange ; 
but very little about unemployment of technical 
staffs. This is a matter which touches the Institution 
very closely. Reductions of staff must necessarily 
follow from fusions, with results which are hard on 
individuals, and which may be very bad for industry. 
Obviously, if six organisations having staffs of one 
hundred each, are to be fused into one having a staff 


of, say, two hundred and fifty, three hundred and | 


fifty men are going to be thrown on to their own 
resources, many of them at a time of life when their 
mental powers may be at their highest value, but, 
owing to a prevalent convention, they are too old 
for fresh employment. There is no “ dole” for these 
men—their votes are not worth buying—and in 
many cases their savings are wiped out in the process 
of rationalisation. 








SIXTY YEARS AGO. 


Tue siege of Paris had yet to run another month. 
Hunger was beginning to be felt in the city, but there were 
no signs of any falling off in the determination of the 
Parisians to resist the enemy or, indeed, of the whole of 
France to continue the war into which their erstwhile 
Emperor and his advisers had led them. In our issue of 
December 30th, 1870, we reported that Remington, the 
American rifle-maker was a 
steamers between Southampton and Bordeaux in order to 
expedite the delivery of arms and ammunition to the 
French Government. It was anticipated that for many 
weeks to come the firm would land in France 20,000 rifles 
every ten days, with about 300 rounds of ammunition for 
each weapon. Six weeks on, France, it was said, would have 
a million men armed with breech-loaders of one kind or 
another, and a month later she would have one and a-half 


consent | 


ut to establish a line of | 


million breech-loaders in reserve. Our correspondent in 
Paris sent us hi¢ usual letter by balloon t. It was 
chiefly concerned with the manufacture and performance 
of a new design of rifled breech-loading gun, with a useful 
range extending up to 5000 m. He also gave a graphic 
description of the defensive works which the Prussians 
had raised at Choisy-le-Roi, to which place the French had 
recently made a sortie. He reported that the enemy had 
made use of even the tombstones from the cemetery in the 
formation of a barricade to protect his batteries. Of 
particular interest was a letter which we published in our 
correspondence columns from J. Scoffern, M.B., of London. 
He was attached to the ambulance service of the 5th 
battalion of the Ist Silesian Jagers, and had been in the 
field of war on the Prussian side since August 26th. He 
wrote to us on December 20th from Ville d’Avry. His 
division was particularly concerned with the investment 
of Fort Valerian, esteemed by the French as the strongest 
' point in their defences. Our correspondent wrote to us 
| compelled by a humanitarian spirit. He believed that 
| humanity would be best served in the end by a speedy 
success at Fort Valerian and by the bombardment of 
Paris. With their strongest point gone, and living under 
the constant dread of falling projectiles, the French, he 
argued, would speedily capitulate. The trouble was, 
however, the the Prussians did not possess the artillery 
requisite to demolish the fort or to drop projectiles into 
| the city from the distance at which they lay from it 
Dr. Scoffern proposed to effect the same end by means of 
rockets. Against the fort he would send rockets contain- 
ing a charge of phosphorus and iodine, separated by a 
diaphragm. These two bodies burning together would 
he said, produce a gas of great density and extremely 
irritating to the eyes. When the fort had been blanketed 
in this manner, he would discharge against it rockets 
carrying @ head of nitro-glycerine. For the bombardment 
of Paris at a range of 5 miles he proposed to use a larg: 
| rocket headed by a smaller rocket, which, in turn, would 
|be headed with nitro-gyleerine. In addition to the 
“ humanitarian’ argument advanced by the worthy 
| doctor in favour of these means of bringing Paris to sub 
mission, he extolled as a virtue the fact that while the 
Prussians might use them against the French, the French 
could not use them against the Prussians. We do not 
know whether among the various gases used in the Great 
War the particular compound proposed by our corre 
| spondent was employed. It is certainly not the same thing 
| as that known as “ mustard gas "’ nor is it “ phosgene.’ 











REDUCING MINING COSTS. 


Ar length the Government and the people of South 
Africa are becoming alarmed at the dwindling life 
of the gold mines of the Transvaal, though it has taken a 
long time. The ex-Government Mining Engineer, Sir 
Robert K otzee, a few years back, gave detailed information 
| as to the time when the gold mining industry would reach 
its peak, and the various stages in its decreasing production 
up to the date when it would cease. Other mining experts 
added their warnings, and, finally, the present Government 
Mining Engineer, Mr. Hans Pirow, has recently given 
a complete review of the mines, based on the very latest 
data. Though this has taken a long time and has meant 
that manv millions of tons of ore just outside the zone 
of pavability, with working costs at the present level, are 
now lost, yet it seems that at last the country has come 
to see clearly that the most resolute and persistent efforts 
| must be made to prolong the life of the gold mines by the 
reduction of working costs, so that huge tonnages of low 
grade ore, at present unprofitable to exploit, shall be made 
to yield up their gold content to augment the supplies 
of the metal. For if the life of the Transvaal gold field 
is not prolonged until other gold fields, or minerals, have 
been discovered and brought into production, then the 
position of the Union of South Africa will be not far short 
of being one of bankruptcy. The value of the gold whict 
is exported annually from the Union is about £44,000,000, 
and even with that the country is barely balancing its 
trade budget ; in fact, when the invisible imports are taken 
into account, such as interest on loans, &c., there is an 
annual deficit, at least for most vears. At present the 
| national debt is £244,000,000, and, in addition, there is 
| the debt on the large railway borrowings, also the loans 
| obtained by municipalities. The necessity for reducing 

the working costs is emphasised by the fact that, as a 
| corollary, not only will an amount of low-grade ore, 
estimated by some as amounting to 1,000,000,000 tons, 
be brought into the pay zone, but the profits won on ore 
of higher grade will be proportionately increased and the 
circumstances become more propitious for starting new 
mines. It is, of course, for the purpose of finding ways of 
reducing the working costs on the gold mines that the 
Low Grade Mines Commission has been appointed, and 
the Cost of Living Inquiry, which is being held, may be 
regarded as a complementary effort towards the same end 
| The heads of the mining industry do not think that a suffi 
cient reduction in mining costs can be secured fully to 
achieve the object in view without a wage reduction 
and the President of the Transvaal Chamber of Mines, 
giving evidence before the Low Grade Mines Commission, 
| strongly pressed the necessity for a 5 per cent. reduction 
in European wages. It is, of course, impossible to ascertain 
how the Commission regards the suggestion, and much wil! 
no doubt depend upon the report of the Cost of Living 
Inquiry, and whether it supports the President's statement 
that the cost of living has dropped to such an extent 
that even with the reduction of 5 per cent. in the wages the 
worker will have more spending power than a vear or two 


ago. 








Aw order for the construction of an all-welded steel 
Diesel-electric oil tanker, the first of its kind to be built 
lin the United States, has just been placed with the Sun 
| Shipbuilding Company by the Atlantic Refining Company. 
| The Atlantic Company already has twelve tankers of the 
same type in use, but this vessel will be the first to be 
| built without the use of rivets. It will be 200ft. long 
| $4ft. wide, and 12ft. deep. 











THE ENGINEER 





Dec. 26, 1930 











The Chantarella-Carviglia Cable 
Railway at St. Moritz. 


No. IT. (Conclusion).* 


IN our last issue we gave a description of the design 
and layout of the new cable railway which has been 
built by Theodore Bell and Co., of Kriens-Lucerne, 
to connect Chantarella with the Corviglia plateau 











output of 110 H.P. at 970 revolutions per minute, 
and a maximum output of 120 H.P. Between the 
motor and the reduction gearing, which is enclosed, 
there is a flexible coupling embodying in its design 
a hand-operated and an automatic brake. The latter 
is set in operation by a centrifugal safety device, 
which comes into action if the normal speed of the 
cable is exceeded by about 20 per cent. The reduction 
gear is of the totally enclosed type, running in oil, 
and a pinion on the end of the shaft meshes with the 













































































































cables laid in a trough at the side of the permament 
way, and at the upper station there are transfo*mers 
which reduce the pressure to 380 volts. The controls 


are so arranged that they can be worked from the 
operator’s platform at the upper station. For starting 
and stopping, there is a thirteen-notch controller, 
and during the trip the speed of the car is kept prac 
tically constant by the asynchronous motor, which 
is designed on the regenerative braking principle. 
equipment 


Other electrical includes the control 
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FIG. 7—-ARRANGEMENT OF MAIN HAULAGE GEAR AT CORVIGLIA STATION 
above St. Moritz. We continue below our account driving wheel for the cable, which is in two parts | resistances, an ammeter, a voltmeter and an auto- 


of the mechanical and electrical equipment. 


THe Martn HAuLaGe GEAR. 


As will be seen from the accompanying drawing, 
Fig. 7, the main haulage gear accommodated 
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and is furnished with a toothed rim alongside that 
part of the pulley carrying the three-cable grooves. 
Parallel with the driving wheel, there is a guide 
pulley with three grooves, alongside of which is a 
single pulley revolving on the shaft. 


The directions 





Brake Liners — 


























Motor Shut-off 


Folie Switch 


matic switch with no load, overload and time limit 
releases. A small rectifier is used to provide charging 
current for the car-lighting batteries. 

In the inspection pit below the car, there are 
arranged two cable stop-levers, which operate the 
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FiG. 8 —-ARRANGEMENT OF AUTOMATIC BRAKE EQUIPMENT 


in the basement of the upper station near the Corviglia 
Hut, an outside view of which was reproduced in 
Fig. 6, ante. The electrical equipment, which was 
supplied by the Maschinenfabrik Oerlikon, comprises 
a three-phase, 50-period motor with a designed 
* No. I. appeared December 19th. 


of the various ropes are indicated clearly by the Roman 
numerals I. to VIII. on the upper part of Fig. 7. 
The pulleys have a diameter of 3-2 m. Power is 
taken from the supply network at a pressure of 
4200 volts, the supply being three-phase at 50 cycles. 
It is transmitted to the top station by armoured 


limit switches and release the automatic brake at 
the motor coupling, thus preventing the car from 
going too far into the terminal stations. An addi- 
tional provision is an end switch which accomplishes 
the same object by de-energising a magnet on the 
automatic brake gear controller. For normal working, 
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only the hand-brake, the wheel of which is shown on | were again carried out, the complete programme 


the control platform, is used. 


Other auxiliary devices | was gone through 


without having to make any 


for the control of the railway include a tachometer | renewals or adjustments to the brake-shoes, and 


and a distance indicator. 
passenger cars are equipped with telephone and 
signal arrangements, the telephone lines being carried 
on channel section masts at the side of the line. 
The distance indicator referred to, works on the 
contact principle, and shows the exact position of 
either car on the line. Care was taken so to build 
the stations that their appearance fits in with the 
immediate surroundings, and in both stations all 
the usual facilities are provided, including residential 
quarters for the staff. 


AUTOMATIC CAR-BRAKING ARRANGEMENTS. 


In Fig. 8 we show the mechanical arrangements 
for putting into operation and resetting the three 
automatic brakes, one of which is shown in the draw- 
ing. The drawing indicates the position of the brake 
in relation to the rail-head it embraces, and an enlarged 
horizontal section is also shown which explains the 
gripping action of the brake-shoes. As will be seen 
from the drawing, the haulage’ cable is attached to 
the lower and shorter end of a bell-crank lever, which 
is pivoted on the frame of the car and has at the end 
of the long arm a stiff compression spring. It 
connected with the brake-rod through link gear. 
This rod is also controlled by a pedal at either end 
of the car. 
its tension, the pull on the short end of the bell-crank 
lever ceases, and the vertical spring depresses the 
long arm moving the brake rod in the direction shown 
by the arrow. The small movement thus brought 
about releases the trip gear and toggle lever in the 
brake housing, and by the action of the powerful 
horizontal spring at the upper end of the brake- 
operating lever, the wedge-shaped brake-shoes are 
drawn together, and grip the head of the rail in 
the manner indicated in the sectional view to the right 
of Fig. 8. A similar application of the brake can be 
effected by the geared centrifugal safety mechanism 
which is shown on our drawing, and which is designed 
to operate when the speed of the car exceeds by 
40 per cent. the maximum designed speed. 

For railways with contact type current supply, a 
special motor shut-off switch is also provided, the 
purpose of which is to break the electrical connections 
as soon as the automatic brakes are applied. In order 
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to release the brakes, there is a hand-cperated oil 
pump having a pedal-controlled valve, which is 
shown at the base of the conductor's platform. 


By closing the by-pass valve and working the pump 
oil pressure is applied to the ram, shown to the left 
of Fig. 8, which returns the brake-operating lever 
and trip gear to its original position. When in that 
pogition, the horizontal re-setting spring brings 
back the re-setting lever to its normal position. 

With regard to the housings of the automatic 
brakes, attention may be called to the pair of heavy 
compression springs which hold the cheeks together, 
and the vertically arranged bolts attaching the cheeks 


to the frame, which prevent any tendency of the car | , 
| 0-64 Swiss 


to lift when the brakes are applied. The design 
of the brake-shoes such that the inner linings 
can be easily renewed while the outer bronze brake- 
liners prevent any jamming so that the braking is 
both smooth and quick, no matter what the condition 
of the rails. The manner in which the brake housing 
is suspended from the frame enables the shoes to be 
set in their normal running position at a distance 
of only 2-5 mm. to 3 mm. from the rail-head. Such 
a close position allows braking to take place equally 
well on straight runs, bends, or sharp curves. The 
smooth running of the cars and the good braking is 
greatly assisted by the makers’ special design of 
tishplates and intermediate plates for the rails, one 
of which is shown in the lower part of Fig. 8. 
They are of a very strong type, and surround 
the lower part of the rail, while leaving the head 
of the rail free for the brakeshoes. Any in- 
equality in the upper surface of the rails at the 
joints which might give rise to knocking is thus 
prevented. 

The hand brake, which is- fitted in addition 
to the three automatic brakes, is applied by a hand 
wheel and only three to six turns are required to bring 
the car to rest. Hand braking is only used when it 
is necessary to keep the car standing over a long period 
or when carrying out brake trials and is not 
employed during the course of ordinary working. 
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A few particulars with regard to the official brake | 


trials may be of interest. They were made on 
December 13th and 14th, 1928, during a spell of 
intense cold and snow. The fully loaded car was 
tested on the maximum gradient of 1 in 2-2, 
and after running back 1-26 m., in order to attain 
the maximum speed of 3-2 m. per second, the brakes 
were applied by releasing the car from the cable; 


it came to rest in a length of 552 mm. after the 


point at which the brakes were applied. When a 
car was at rest or ascending the mountain, the move- 
ment backward when the car was released from the 
cable only amounted to 20 mm. to 30 mm. before the 
car was brought to a standstill. At the designed 
maximum speed of 3-2 m, per second, -the brakes 
acted in the short distance of 215 mm., which corre- 
sponds to one-fifteenth of a second. 

When, at the beginning of the 1929 summer season 
on June 13th of that year, the official brake trials 


Both the stations and the 


Should the cable break or suddenly lose | 


the geared centrifugal safety attachment operated 
immediately a speed of 4-7 m. per second was 
reached. 

In order to enable the railway to be worked under 
extremely snowy conditions, a special snow plough 
has been designed, a view of which is shown in Fig. 9. 
It is arranged to push the snow off the track in 
the direction of the valley, and it is attached to the 
|car by links which enable it to be raised when the 
|car is ascending. It only weighs 120 kilos., and it 
| has been thoroughly satisfactory in action. 


CONSTRUCTION AND RUNNING RESULTS. 

The general contractors for the railway we have 
described were Theodore Bell and Co., Kriens- 
Lucerne, which firm also built the St. Moritz- 
Chantarella Railway referred to in our last article. 
|The contract for the Corviglia Railway was placed 
in June, 1928, and work upon the line was immediately 
| begun. On December 11th of the same year, the first 
cable was drawn through, so that after official tests 
two to three days later, the railway could, after a 
few instructional runs, begin its service on December 
18th, or two weeks before the time stipulated in the 
contract. The railway has continued to operate 
throughout the recent winter and summer seasons 
without interruption. The two main periods of 
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working are from June 15th to September 30th, 
and from December 1st to March 3lst. The number 
of double runs per day is forty-four, which correspond 
to over 70 kiloms. for each car. The average cost of 
current during the first winter season worked out at 
franc per double journey, while the 


| capital cost of the undertaking was 880,000f., or 





about £35,200. The railway staff includes an 

engineer, two car conductors, as well as an inspector 

of permanent way and station personnel according 

to the traffic. The working of the railway during 

busy periods has shown that the maximum capacity 

of sixty persons for each car can be safely used. 
CONCLUSION. 

The railway, has in practice, been found to satisfy 
fully the purposes for which it was designed, and 
it marks a further notable addition to the eighty 
mountain and special railways at work in Switzerland. 

The initiators of the scheme, the contractors, 
and the civil engineer, Mr. H. H. Peter, to whose 
design and under whose supervision the scheme was 
carried out, deserve congratulation on the decided 
success which has attended their work. With regard 
to Mr. H. H. Peter’s formula given in our last article, 
the factors Tax and p should be reversed so as to 
read Ta maximum cable pull, and p the weight of 
the cable per metre run. 








Old Cornish Mining Terms. 


AT a meeting of the Newcomen Society on December 
17th, with the new President, Mr. Greener, in the chair, 
Mr. Arthur Titley, Past-President, presented an interesting 
review of books in which Richard Trevithick—* Capt. 
Dick ’’—had entered notes about mining ventures with 
which he was connected as Mines Manager and “ Lord’s 
Agent ’’ in the Bassett interest. 

There are four books as follows :— 


1. Marked : “* Smelt’g House Acc’t Book.” 

**Doleoath Deep Adit Account” from Sept: 1765 to 
Sept : 1767. 

“* The New Dolcoath Account "’, Oct: and Nov: 1767. 

Both these refer to the construction of the deep adit 
made at Doleoath under the management of Trevithick 
Senior. ‘‘ Furnace Cost ’’ from Dec : 1771—+.e., the year in 
which Richard Trevithick Junior, was born—to October 
1773. ‘‘ New Engine Cost ’’ 1775. One page of this book 
gives “‘ Ores and Cost of Smelting at y® Furnaces :, for 
July, Aug: and Sept: 1772,” ; the name of the mine is 





not given. 





This book was afterwards used by Richard Trevithick 
as a ledger, and contains much matter to which, unfor- 
tunately, there are few clues. It also has ‘‘ Wheal Francis 
Cost ’’ from May to Dec: 1813. This was a small mine 
worked by Trevithick himself in the midst of his activities 
during the three years prior to his departure for Peru in 
1816. 

2. Marked : “* Eastern Stray Park Cost Book March 1790” 
contains the Cost of the mine from that date to June 1792. 
It was used by Trevithick as a draft letter-book, from 
March 1812 to Sept: 1813. 


3. Marked : 4 


March 1795 to Dec: 1797 when the mine was closed. 

The remaider of the book was used by Trevithick as a 
draft letter-book from Sept: 1813 to Oct: 1816 when he 
sailed for Peru. It has also a few drafts of letters by others 
bearing on his life in South America. 

4. Marked: “ON,” contains a very complete list of 
copper ores sold by eighty-six Cornish mines from Jan : 
1777 to Jan: 1779. 

The remainder of the book was used by Trevithick, 
partly as a ledger and partly as a rough cash-book or 
rather memorandum-book of transactions. They present 
the same exasperating lack of clues as do the rest of his 
accounts. 

Before considering these old mine accounts, Mr. Titley 
gave a brief description of the method by which the 
Cornish mines were managed. The description is full of 
philological lore, which cannot fail to interest many of 
our readers. This section of the paper is printed below. 

The system of working by ‘ Cost-book,”’ although still 
legal under Stannary Law, dropped out of use about 
twenty years ago. Under this system all expenditure 
was charged to revenue account. If a new mine was to be 
opened, a “‘ sett "’ having been granted by the “lord” 
or owner of the land, a minimum of six shareholders, or 
“* adventurers,”’ could, under Stannary Law, form a Cost- 
book Company. A meeting was held at which were passed 
the necessary resolutions pointing out the objects for which 
the company was to be formed, and these were entered in 
the Cost-book. A committee of management—without 
pay—was appointed, as well as a manager, purser, and 
engineer, whose pay was stated, and the manager was 
authorised to carry out certain work and spend a stated 
amount of money. The Cost-book was then signed by the 
Adventurers present, and each wrote after his name the 
share he Was prepared to take up. The appointment of « 
date for the next meeting terminated the proceedings 
The purser, who was the business official of the mine, then 
took the Cost-book to the Bank, and if the Bank was 
satisfied with the names of the Adventurers, it agreed tv 
honour cheques drawn by the purser to discharge the 
debts of the Company as they occurred up to the amount 
recorded in the Cost-book. At the end of the agreed period 
a second meeting was held, when the purser produced the 
Cost-book with all wages, goods bought, dues (royalties), 
rates, and other outgoings, entered in it, at the end ol 
which a balance sheet was written up and the amount due 
to the Bank shown. By a resolution of the meeting a 
‘“* call’ was made of so much per share to discharge the 
debt due to the Bank. Any further resolutions for the 
future conduct of the Company were then passed and 
entered in the Cost-book which was again signed by the 
Adventurers present. Other books were added as the 
business developed, but all those containing information 
required under Stannary Law were regarded as part of the 
Cost-book. The system had this advantage for a highly 
speculative business, that the position of the Compan) 
could at once be seen at short intervals. Its disadvantagex 
are equally obvious. Adventurers who did not attend 
meetings were bound by the resolutions passed by those 
who did. If they did not agree they could relinquish their 
shares, but were still liable for the debts incurred till the 
next meeting. There was always the temptation to carry 
forward liabilities till some creditor threw the Company 
into the Stannary Court, which would make a call upon the 
Adventurers whose liability was jointly and severally, 
so that if any could not pay the liability fell back upon the 
rest. The period between meetings appears to have been 
in the eighteenth century usually two months. Later it 
was considerably lengthened, and forty years ago had 
increased to sixteen weeks. Seven Adventurers were 
required under Stannary Law to wind up a Cost-book 
Company. In rare instances, as at Wheal Virgin, it was 
not necessary to make a first call. In this case an early 
discovery of rich copper ore enabled the mine to carry on 
till the dividend stage was reached, the outlay on dressing 
plant being much less in the case of copper than in that of 
tin. Copper ore after hand picking often only required 
crushing and sizing or “ jigging ’’ to render it fit for the 
smelter, and the crushing rolls were often driven by a 
whim engine during intervals of winding. 

The labour on the mines was divided under many heads. 
Under the manager or chief “ captain,” underground and 
“‘ grass’ captains superintended the various operations, 
these being recruited from the ranks of the men trained 
on the mines. Besides unskilled labour handling ores 
and “‘deads” or “‘attal’—as the waste rock, &c., is 
called—there were pit and shaft men about the pumps, 
engine and firemen, kibbal landers, whim drivers, burn- 
ing-house men, binders, carpenters, masons, and smiths, 
as well as surface workers dressing ores—many of these 
being women called “‘ bal-maidens *’—who were paid day 
or piece wages, according to the work they did. 

The real miners were divided into two classes—* tut 
workers ”’ and “‘ tributers.’’ Tut-workers were those who 
sank shafts and drove levels and cross-cuts, and were 
expert in the general work of excavation underground. 
They were usually paid by contract at so much per fathom, 
the work being measured to an inch. The cost of tools 
and materials used in their work was deducted from thei: 
ay. 

The tributers were the most highly skilled of all. They 
worked out the actual ore, engaging to work a certain area 
in the mine called a “ pitch,”’ taking for payment a pro 
portion of the value of dressed ore actually realised on 
sale. For example, if the realised price of a particular 
parcel of ore was £20, and the tributer had agreed to work 
the pitch for 13s. 4d. in the pound, from the tributer’s 
portion of £13 6s. 8d. the cost of dressing the ore was 
deducted and he received the balance. The rate at whicl 
he was paid was arrived at by a kind of auction, the various 
pitches being competed for by the tributers on the 
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periodical settling days. The chief captain acted as 
auctioneer, standing with a handful of pebbles in his hand. 
The clerk read out a description of the various pitches for 
which the men bid against each other. They worked in 
gangs of two or more, called a “* pare,”’ each pare choosing 
one of its number to act as its spokesman to bid for it. 
When the bidding slackened the captain threw a pebble 
up in the air, and if it reached the ground before another 
bid was made, the pitch was “‘ sett ’’ to the pare who made 
the last bid. As there was, of course, considerable delay 
from the time the ore was raised till it was dressed and sold, 
it was customary for the tributer to receive an advance or 
‘subsist... Under this system the tributer became a 
specialised geologist, depending for his success on his 
knowledge of ores and his capacity to judge their probable 
yield. His interest generally was that of the Adventurers, 
that of raising the greatest quantity of the richest ores, 
although the system sometimes led to dishonest practices 
on the part of the miner, such as those working poor 
pitches robbing the ore heaps of those more lucky, or two 
pares, one working rich and the other poor pitches, com- 
bining to average the quality and so get a better price, 
the poorer ores being paid for at a higher rate per pound 
realised. 

Work underground was usually carriéd on day and night 
in eight-hour shifts, or, in miner’s language, ** cores.” 
pare of men, say, nine, working at such jobs as shaft 
sinking, would work three in a core. The “ fore-noon 
core *’ began at 6 a.m. and went on till 2 p.m. The “ after- 
noon core *’ then came on and worked till 10 p.m. when the 
“night core ’’ began and worked till 6 a.m. Each period 
of eight hours ranked as a “* stem *’ to each man, and this 
term is found in the old accounts as representing generally 
a day’s work of eight hours. 
core worked six stems weekly, the afternoon and night 
cores only five stems. A change of shift was made each 
week, so that the forenoon core of the last week became 
the night core of the current week, and so fairly divided 
the day and night work among the men. 

Another term to be found in the old accounts is “ spale.”’ 
This was a fine—I believe, illegally enforced—to maintain 
discipline among the miners. For instance, if a miner 
coming to “ grass,” put his head above the curb of the 
shaft before the whistle or bell sounded, and was seen by 





In the old days the forenoon | 


one of the captains, he was spaled or fined, and so on for | 


other breaches of the mine regulations. The amount was 
usually the sum paid for a stem or eight hours’ work. 


The money collected in spales appears to have been | 


variously applied in different mines, but later in those 
which were best conducted it was handed over to the 
miners’ hospitals or nursing associations. 

We also find as far back as 1765 a deduction from wages 
of 2d. per month for “ doctor’s column” for medical 
service, and it was also common to deduct a further 2d. 
for the barber who attended the mine to give the men their 
periodical shave and clean-up. In some mines it is said 
that this caused trouble, as the youths employed objected 
to contribute to the shaving of their elders, when they had 
not yet arrived at the condition needing the same atten- 
tion themselves. Previous to 1887 wages were paid per 
calendar month, but pay day was on a Saturday, so that 
in each quarter there were two four-week months and one 
five-week month. As a month’s wages was kept in hand 
for alleged convenience in making up the accounts, a 
man might work for nine weeks before he received any 
wage. 


In the succeeding part of the paper Mr. Titley managed 
to extract,a remarkable amount of illuminating informa- 
tion from the four old books already mentioned, and gave 
the meanings of several of the unfamiliar terms. 

We extract a few sentences in which such definitions 
appear :— 

“To Geo. Paddy for a Ball suit as by bill £1.2.0.” 
** Bal” is the general name for a mine, referring specially 
to the ground-level working. Then we have “ Thos. 





Bawden, binder,’’ who was paid 40s. per month, and who | 


later on was severely spaled 5 stems at 18d. Binders 
attended to the general underground timbering of the 
mine. The price paid for sinking shafts and driving levels 
varied from £1 2s. 6d. to £4 per fathom, and the work was 
measured in fathoms, feet, and inches. Then we have 
“‘ for Cutting a Barrow Road and putting in a Sollar in 
the Shaft.” a sollar being a timber platform with a trap- 
door by which the miner passes from the foot of one ladder 
to the head of the next below. I remember an old miner 
at Botallack Mine describing how he had to climb ver- 
tically for nearly half an hour till he arrived at the top of 
the shaft before his walk home after his arduous day’s 
work. 

Then we find *‘ to Midsummer to three men 3/-.”" This 
was a gratuity paid on the occasion of a holiday, a custom 
formerly common in Cornwall. We have also the “‘ Doctor’s 
Culm ” (Column), and one learns that John Davy received 
30s. per month for keeping the Book. 

** Richard Rabling 1 stem loading the plow and helping 
home the Plumps 1/-.”” The plough or plow is probably 
a sledge for transport over rough ground. Plumps were 
pumps, a term still to be heard in Devon and Cornwall. 

Ann Heather was paid for “ Bucking 319 Barrows of 
Calcined work at 6d. for every 15 Barrows 10/7.” .“ Buck 
ing *’ was breaking by hand by means of a hammer. 

“William Harry for 13000 pins for ye Healing 6/6.”’ 
Healing or helling is tiling or slating, a term still used 
outside Cornwall. The stone tiles and slates have holes 
knocked in them with a pin hammer, into which the pins 
are driven-and by their means the tile is hung upon the 
laths, the underside of the roof being sometimes plastered 
over to hold the tiles in their places. The split stone tiles 
used in Herefordshire and the Cotswolds are put on in the 
same way. ‘“‘ To Silvester James for 30 ft. of Crease at 
34d. 6/3." Crease is crest or ridge tiling. 

Thomas Rodds for “‘ Sundry Carriage with his Werry.” 
Che Oxford Dictionary describes a Wherry as a four- 
wheeled cart without sides and gives a reference to the 
present use of the work in Yorkshire. John Davy was paid 
for “‘ Putting in a Pentice and hanging a Wins.” A 
pentice or pent-house is a structure of timber to protect 
the workers in sinking a shaft. A win is, of course, a winch. 
In the old days winding was done by means of a chain or 
hemp rope. One of the commonest events in a mine was the 
breaking of these, when a kibbal, weighing perhaps 5 cwt. 
and 50 fathoms or so of chain, fell crashing down the shaft. 





In order to avoid damage to the ladderways and pump work 
winding was often done in a separate shaft. When sinking 
a shaft, a “ pentice ” was built near the bottom, of heavy 
timbers with a sloping roof. On this, other timbers were 
placed, and upon them two or three fathoms of waste 
rock, &c., a small opening being left for raising the exca- 
vated material by hand high enough to be wheeled along 
a level to the whim shaft and to be conveyed to the 
surface. The pump work also passed through the pentice. 
In this way the shaft was deepened 10 or 12 fathoms, and 
this was known as a “‘ Sink.’’ The pentice was then rebuilt 
at the lower level and the process repeated. 








Electrical Control Gear. 


Tue heavy control gear shown in Fig. 1 is one of the 
equipments which have been made by Laurence, Scott 
and Electromotors, Ltd., for machines intended for 
balancing large turbine rotors weighing 17 tons or more. 
Control gear of this type has been supplied to Royal dock- 
yards and to several private shipyards, the actual equip- 
ment illustrated being rated at 750 H.P. at 440 volts 


and the act of turning the handle round in one direction 
brings the seven starting steps into operation in the proper 
When the handle is turned in the opposite 


sequence. ; ) 
| direction the same steps are brought into action again, but 
with the connections changed over for dynamic braking. 


When the handle is in the “ off” position, an interlocked 
reversing switch can be thrown over, 80 a8 to enable 
balance readings to be taken with either direction of 
rotation. A shunt regulator electrically interlocked with 
the master controller is usually provided to enable the speed 
to be increased after the master controller has switched 
the motor full on. The master switch, reverser, and shunt 
regulator are all easily operated, as they only deal with 
small currents, all main contacts being made by means of 
the contactors in the main controller. 

As the main controller is part of the equipment of thi 
testing bay, it was designed on rather unconventional 
lines, so as to give maximum accessibility, and also with 
a view to shortening the heavy connections, which, during 
the starting period, have to deal with currents of over 
2000 ampéres. The contactors have been arranged back 
to back in a double-fronted case, with enclosing doors, 
which can either be swung open or lifted off to give easy 
access to any part of the contactor gear or the connections. 
On one side of the case is the contactor reverser, and 
opposite to it is a similar contactor switch which changes 














Fic. 1—-CONTROL GEAR FOR BALANCING MACHINE 


D.C. 
or less normal machine, but it has to stand very heavy 
starting torque, corresponding to about double the rated 
load. A wide range of speed may possibly be required, 
and to deal with the maximum speeds, without inter- 
vention of gear, it is generally necessary to design the 
armature to stand a higher speed than normal for the 
size of machine. 

The control gear is much more special on account of 
its exceptional heavy duty, both as regards starting torque 

















FiG. 2--CAM-OPERATED CONTROLLER 


and frequency of operation. The progress of balancing 
is to accelerate the rotor under test as rapidly as possible 
to something over the speed which it is intended to use for 
the readings, then to unclutch the motor, and get the 
readings while the rotor is slowing down. As soon as the 
set of readings has been taken, the clutch is re-engaged, 
and both the rotor and the armature of the motor are 
Lrought to rest without loss of time, thus preparing for 
the next set of readings. It should be possible to run up 
and through the complete cycle to rest again, make adjust- 
ments, and to be ready to restart some 15 to 25 times 
per hour, according to the size of the job being balanced. 
As the rotor alone frequently takes 20 minutes to come to 
rest, the dynamic braking which is adopted serves an 
essential purpose. The operator works entirely on the small 
master controller, to be seen in the illustration—Fig. 1— 


The motor controlled by these equipments is a more 


over the connections from motoring to braking. The 
single-pule contactors which cut out main resistance are 
arranged in the same straight lines and also back to batk. 
The contactors are provided with two sets of devices to 
ensure that they close in rotation and with suitable delay. 
After a predetermined delay, one set of mechanical delayed 
timing devices makes the operating circuit of the next 
contactor, and thus determines the maximum rate of 
acceleration under any circumstances. Another set 
current lock-out devices still further increases this delay 
according to the inertia of the rotor. The same devices 
come into play when starting up the motor or braking. 
The operation is therefore foolproof, and although the 
man in charge can if he desires move the handle step by 
step as slowly as he wishes, no harm is done if he throws 
his switch right over to full on or right round from full on 
to braking. 

The resistances, which are rated for practically continu- 
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FiG. 3--CONTROLLER WITH COVER REMOVED 


ous running, consist of punched steel grids treated with a 
rust preventing process and insulated entirely with mica. 
The whole of the gear, resistances, controller and master, 
| is built up on the metal and mica principle, with no back 
connections, all the heavy bare copper connections and 
fine wire wiring being visible in the front where they 
can be readily traced. The controller illustrated is 
interesting by reason of the fact that it is unusually 
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large for D.C., and because of the starting and braking 
onditions required. 

At the Norwich Works, Laurence, Scott and Electro- 
motors, Ltd., manufacture a considerable range of high- 
grade D.C. and A.C, control gear, which is the result of 
over thirty years’ experience in marine and other work. 
Even down to the smallest details, all the gear is con- 
structed on the metal and mica principle, and complies 
with the Admiralty specification, including such drastic 
requirements as shock and vibration test and total immer- 
sion for water-tight gear. The illustrations, Figs. 2 and 3, 
show a new design of cam-operated windlass controller, 
suitable for controlling motors that are not large enough to 




















FiG. 4—MOTOR STARTING PILLAR 


justify fitting a complete contactor controller and master. 
The cam-operated units are mechanically operated con- 
tactors, and each has its own blow-out and spark guards, 
the circuit being broken with a quick snap action. The 
maintenance is therefore very much less than on a barrel 
type controller ; in fact, apart from the provision of auto- 
matic features, the operation is equal to that of a contactor 
controller. Fig. 4 shows a recent design of pillar starter 
for engine-room auxiliary machinery. A special feature 
is that there is no cast iron, slate, or other breakable 
material in the construction, and as all parts are accessible 
from the front, the pillar can be fixed close up against a 
bulkhead 








A New Dust Arrester. 


A NEW type of dust arrester, which has been designed 
to meet the requirements of Section 79 of the Factory 
and Workshops Act, dealing with grinding and finishing 
processes, is now being put upon the market by Tilghman’s 
Patent Sand Blast Company, Ltd., of Broadheath, near 
Manchester, which claims that it is very efficient. A sketch 
of the apparatus is appended, and from it it will be seen that 
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it is of simple construction, is entirely self-contained, and 
has no moving parts except one, which is used occasionally 
for shaking the dust off the screens. The apparatus 
etomprises essentially a number of vertical rigid canvas 
screens mounted in a steel casing in such a manner that 
the incoming air cannot pass to the exhauster without 
being relieved of the suspended dust by the cloth screens, 
the dust being afterwards deposited into removable 
containers situated below the hoppers. 
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The casing is made with flanged joints, which are bolted 
together so that it can be easily dismantled for examina- 
tion purposes. The filter cloth is glued on to frames of 
seasoned wood, reinforced by galvanised wires which 
impart a slight whipping motion to the cloth. One of the 
objections to this type of dust arrester in the past has 
been the clogging of the filtering medium by the dust, 
which offers resistance to the free flow of the air. Messrs. 
Tilghmans state that they have overcome that drawback 
in two ways. In the apparatus illustrated they employ 
hand-operated handles attached to transverse shafts 
on which are weighted levers for rapping the frame that 
carries the screens. If desired, this shaking operation can 
be performed by pneumatically-operated vibrators instead 
of by hand. For very large dust catchers the makers 
provide an alternative method for removing the dust 
from the screens, in which a system of blast-gates fixed 
in the connecting pipes brings about a reversal of the 
flow of air through the apparatus, which causes the dust 
to be blown back into the hoppers and bags. For this 
purpose no separate exhauster is necessary, the fan sup- 
plied with the apparatus being used. 

We understand that 1 square foot of filter surface is 
sufficient for dealing with 2 cubic feet of air per mjnute, 
and that the pressure required is about 8in. on the water 
gauge. The smallest size of apparatus that is made is 
designed to deal with 700 cubic feet of air per minute, 
and it occupies a space of 10ft. by 3ft. 4iu. by 3ft. The 
makers are at present constructing a plant for dealing 
with 16,000 cubic feet of air per minute, which is to be 
24ft. long by 8ft. wide by 16ft. high. This apparatus 
will be operated by a motor-driven fan of 50 horse-power. 








A 5-Ton Warehouse Truck. 


Wer recently had an opportunity of inspecting the 
warehouse truck, illustrated by the above engraving 
which is claimed to be the largest of its kind yet manu- 
factured. It has been made by J. Collis and Sons, Ltd., of 
43, Regent-square, King’s Cross, London, for Messrs. 
Pickfords, and is to be used in handling furniture con- 
tainers, such as that shown in the illustration, which may 
weigh up to 5 tons and measure I17ft. by 7ft. 6in. by 
7it. 6in. high. To this extent the contrivance is interest- 
ing, but it is especially so on account of the steering gear 
arrangement, which is, we believe, quote novel. 

The standard Collis truck has a three-wheel arrange- 
ment, which makes steering a simple matter, as the single 
wheel is directly attached to the hauling handle, but it 
was considered that for such a large-sized machine as that 
under review, four wheels were necessary. It was also 
desired that the truck should be so easily mancuvrable 
that it would turn within its own length, and as a con 
sequence a new system of steering gear was evolved by the 
makers. 

The familiar Ackerman steering gear 
compromise, and serves very well for the ordinary turning 
of road vehicles, but in this case much more accentuated 
conditions had to be met, and the problem was solved in 
the following manner. 

The two front wheels, which are plainly shown in the 
engraving, are mounted in forks in ball bearing brackets 
on the framing. On the vertical spindle of each wheel 
fark there is an excentric toothed wheel or pinion. Running 
across the front of the framing there is a toothed rack 
bar, which meshes with these pinions and also with 
another pinion fixed on the socket of the steering arm. 
The swinging of the steering arm moves the rack bar 
back and forth, and consequently rotates the pinions and 
steering wheels; but the relative rotation of the two 
carrying wheels_depends upon the excentricity of the 
pinions, and the parts are so proportioned that as the wheels 
are turned their centre of rotation always remains within 
the centre of the back axle and the truck can consequently 
be turned within its own length with a minimum of effort. 
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The difticulty of meshing the transverse rack with the 
excentric pinions, throughout their rotation, is overcome 
by varying the height of the rack teeth to meet those of 
the pinions. In other words, the rack is cut on a steadily 
increasing gradient, instead of being straight. We asked 
the designer if this form was the result of trial and error, 
but he assured us that it was the direct result of drawing- 
office work, and it produced the desired result at the first 
attempt. 

The general construction of the truck requires littk 
comment, as it is of standard design. It embodies a 
main frame of channel iron, above which there is mounted 
a platform supported by toggle levers. These levers 
enable the platform to be lowered, so that it can be run 
underneath a load, and then, by means of a hydraulic 
pump, operated by the steering handle, and a ram, the 
load can be picked up off its supports, such as the trestles 
shown in the engraving, and taken away on the truck. 

We have tried this truck in the maker's shop, and found 
it very handy and easy to manipulate. 








Cemented Tungsten Carbide as 
Applied to Cutting Tools.* 


By L. J. ST. CLAIR 

THE comparatively recent advent of cemented tungsten 
carbide into the field of cutting mediums is apt to convey 
the impression that this material has been known only a 
short time. However, such is not the case, as tungsten 
carbide has been known for more than forty years; but 
due to certain inherent physical weaknesses and the diffi- 
culty of using its extreme hardness to good advantage, 
little general interest in this material, as such, developed. 

The economic pressures brought to bear on Germany 
with the coming of the World War, made it necessary for 
them to obtain or find an adequate substitute for diamonds 
in drawing tungsten wire for lamp filaments. As a result, 
Messrs. Baumhauer and Schroter, metallurgists at the 
Osram Lamp Works, Berlin—an affiliation of the General 
Electric Company—carried on certain experiments with 
tungsten carbide, and soon discovered that the essential 
properties of strength and toughness must be gained if this 
material was to become of commercial value. Further 
experimentation disclosed the fact that metallic cobalt 
could be utilised for this purpose. The combination of 
these two materials resulted in what we now speak of as 
cemented tungsten carbide. 

Messrs. Schroter and Baumbhauer first applied this 
material—cemented tungsten carbide—to wire drawing 
dies as a substitute for the diamonds they had found so 
difficult to obtain. The success of their experiments was 
proven by the fact that they got equal or better results. 
Their next step was the replacement of diamond tools for 
the machining of various bakelite compositions, which, as 
all know, presents certain machining difficulties in their 
extreme abrasive action on the edge of a cutting tool. 
Their success on this second application was the signal for 
considerable interest in this new material and its possi 
bilities were quickly recognised by interested companies, 
who secured the rights to exploit further and apply the 
material. 

The physical properties of cemented tungsten carbide 
are interesting, and give indications as to which of its 
characteristics may be taken advantage of or compensated 
for in its application to cutting tools for various materials 

(1) Its extreme hardness is perhaps the best-known 
quality. Measured on the Rockwell “A” scale, its hardness 
lies between 87 and 92. These figures are made more 
interesting by remembering that infinite hardness on this 
scale is designated 100. 

2) Its coefficient of expansion is only half of that of 
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Invar steel, which has the lowest coefficient of expansion 
of any known metallic substance. 

(3) Its electrical conductiviy is low. 
carbide is practically non-magnetic. 

(4) Its compressive strength is greater than that of any 
known material. 

(5) Its tensile strength determined by a transverse 
rupture test is somewhat more than half of high-speed 
or tool steel, although this value depends on the cobalt 
content of the material, as well as the treatment which the 
individual compositions receive throughout their pre- 
paration and manufacture. 

(6) As expressed by Young's modulus of elasticity, its 
bending modulus is almost three times that of steel, and 
is the highest modulus of elasticity of any known material, 
coming well above tungsten. 

As might be expected, the metallurgy of combining two 
powdered constituents to produce this metallic substance, 
differs considerably from the metallurgy of common prac- 
tice and requires a new and different technique of pro- 
cedure. 

It has already been said that cemented tungsten carbide 
is made from powdered cobalt and powdered tungsten 
carbide. The two powders are mixed by ball milling and 
various tests have indicated that during this milling 
operation a coating of cobalt is formed around the ex- 
tremely hard tungsten-carbide particles. It is for this 
reason that the grain size and milling time become such 
important factors in producing cemented tungsten carbide 
with the required properties of hardness and strength. 

This new combination of powders is then pressed into 
shape on hydraulic presses, after which this pressed bar is 
fired to increase its cohesive strength to a point where the 
mass is workable and may be easily cut, shaped, or turned. 
The final step in the production of a cemented tungsten- 
carbide blank is the sintering, which is simply a firing 
process. The blank is placed in a hydrogen atmosphere, 
brought to a high temperature, which is maintained for 
the required length of time, and then removed. It is then 
ready to be attached to a tool shank. 

\ cemented tungsten-carbide blank is attached to a tool 
shank for several reasons, among which are—the economy 
of such a practice, as it is only necessary to obtain a cutting 
edge, and, secondly, as has been already pointed out, the 
physical characteristics of this material have indicated 
that this is the logical way to utilise this material to its 
best advantage. 

Due to the tendency of the cobalt to combine with 
oxygen, considerable experimentation had to be carried 
on before the present method of brazing the cemented 
tungsten-carbide blank to the tool shank with copper in 
a hydrogen atmosphere was perfected. Tests were made 
of attaching the cemented tungsten-carbide tip mecha- 
nically and by welding, but these were discarded in favour 
of the copper braze, which is the practice generally followed 
to-day. 

Knowing something of the physical properties of 
cemented tungsten-carbide, and having some apprecia- 
tion of its economic value as a cutting medium the next 
What are the factors that lead to its successful 
These are : 


Cemented tungsten 


query is 
application ? 
(1) Design of a cemented tungsten-carbide tool. 
(2) The machine tool. 
(3) Care of the tool in operation. 
(4) Grinding. 

fool design is fundamentally a question of getting 
sufficient support for the cemented tungsten-carbide tip, 
and, at the same time, allowing for the proper clearance 
angles. Generally speaking, the tip should be sufficiently 
large to withstand any strain placed on it, and the shank 
should be designed to have the greatest top-to-bottom 
possible, so as adequately to support the 
cemented tungsten-carbide tip. Because of the vast 
difference in the physical properties of cemented tungsten- 
carbide, as compared to high-speed and other tool steels, 
the maintenance of minimum clearance angles is very 
important. In general practice, a front angle of 6 deg. 
or less, depending on the diameter of the work, has been 
found to work to the best advantage. 

As has been pointed out, one of the characteristics of 
cemented tungsten-carbide, that tended to retard its 
commercial usefulness, is the fact that it will not bend or 
deflect without breaking. In applying a cemented 
tungsten-carbide tool on any machine, this characteristic 
must be kept well in mind and the general condition of 
the machine criticaly studied before the tool is run. 
First of all, the tool set up should be as rigid as possible. 
The machine should be in good mechanical condition and 
any looseness that might produce vibration or chatter 
be eliminated. This is important, as any chatter or vibra- 
tion will be found particularly detrimental in the successful 
life of a cemented tungsten-carbide tool. 

It is well not to attempt to run a machine at the highest 
speed possible, despite the fact that one of the primary 
advantages when using cemented tungsten-carbide is 
increased machine speed right from the start. It is better 
to start at a lower machine speed and accelerate it gradu- 
ally, as in this way it will be easier to discover the critical 
speed at which the cemented tungsten-carbide tool should 
be run on that particular application. Following such a 
routine will eliminate a lot of grief. 

Grinding a cemented tungsten-carbide tool is a simple 
matter that enters very largely into the efficiency of tools 
tipped with this material. 


dimension 


(a) The grinding machine used must be free from 

vibration. 

(6) Both hand grinding and machine grinding can be 
used with satisfactory results, though machine grinding 
is preferable, since the proper angles can be held more 
accurately. When hand grinding the following should 
be considered :—(1) The use of rest and angle fixtures 
on pedestal type grinders is strongly recommended. 
(2) The tool should be constantly in motion back and 
forth. This minimises glazing and keeps the wheel true. 

(c) When grinding a cemented tungsten-carbide tool 
in an automatic machine, such as a surface grinder, 
the down feed should not exceed 0-003in. in any case. 

(d) The proper type of wheel to be used depends on 
the grade of the cemented tungsten-carbide, the stock 
to be removed, and the finish required. 


Best wheel performance will probably be obtained at 
about 5000ft. surface speed per minute. 





The tool should not be forced against the wheel, but 
light pressures used, and the tool moved transversely 
across the cutting face of the wheel. 

The wheel should be dressed frequently to prevent 
glazing. A glazed wheel causes local overheating and 
checks the cemented tungsten-carbide. It can be ground 
wet or dry. If a coolant is used, it should be a heavy flow. 








Resistance Butt Welding in 
Shipyards. 


THe application of resistance butt welding in the ship- 
building industry has recently met with considerable 
success, and another field has been opened up to this ever- 
progressive method of uniting component parts which go 
to make up a complete structure. At the works of Alex. 
Stephen and Sons, Ltd., of Linthouse, Glasgow, we 
recently inspected a heavy-duty butt welder, developed 
by the A-1 Electric Welding Appliance Company, of 64, 


One of the chief advantages of butt welding, when applied 
to the class of work mentioned, is that it expedites th: 
work and enables shipbuilders to accept contracts involy- 
ing quick delivery. 

When the pipe and flange to be welded have bee: 
clamped in the machine, the welding is done automaticall, 
and once the machine has been adjusted for any par 
ticular job any number of welds may be made at will, 
and all have the same consistent and reliable quality 
these results being obtained by reason of the fact that th: 
mechanism of the machine automatically controls th: 
three primary factors essential to a reliable weld. Som 
idea of the saving in time and costs can be gathered fron 
the fact that a steel tube 6in. in diameter and with a wal! 
thickness of approximately {4 in., and an area of 6 squar 
inches, can be welded in | minute, with a power con 
sumption of less than 0-75 of a B.T.U., whilst the quality 
of the welds can be appreciated from the following test : 
A 2jin. outside diameter pipe, 0-200in. thick, was welded 
to two 6in. diameter flanges, with an inside diameter ot 
2in. and an average thickness of 0-219in. The pipe length 
over the flanges was 4ft. 0}in., and the pipe was fitted with 
a flange and tail piece, and used as a tensile specimen 




















Fic. 1 


Victoria-street. S.W. 1, capable of welding tubes up to 
6}in. external diameter and of 8 square inches sectional 
area. The machine, which is shown in Figs. | and 2, is 
of the hydraulically operated automatic type, and has 
been designed for welding together steel tubes, and tubes to 
flanges, the results obtained showing substantial savings 
to the shipbuilder. The old and costly method of screw- 
ing the pipe and flange and afterwards expanding, caulk- 
ing, or welding the joint, has now given place to the new 
method, which can be quickly carried out with a minimum 






































ELECTRIC BUTT - WELDER FOR 


Tuses 


At a total pull of 25-54 tons, the bolts gave way, and on 
supplying new bolts and reapplying the load, the tail piec« 
on the outer or pulling flange gave way at a load of 32-8 


tons. The pipe had a permanent increase in length of 
4jin. Heavier pulling flanges were then fitted, and the 
pipe drew down uniformly to an outside diameter of 
2}in., and subsequently necked down locally and broke 


l4in. from the nearest weld at a load of 35-2 tons. The 
total elongation was approximately llin., and the approxi- 
mate ultimate tensile strength 27-2 tons per square inch. 
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Fic. 2 -HYDRAULICALLY - OPERATED ELECTRIC BUTT - WELDER 


cost of labour and heat energy. The process, we are told, 
shows very marked advantages over all other methods, 
and particularly in the case of large shipbuilding com- 
panies, which have to unite steel flanges to a large number 
of steel pipes of various diameters, shapes and lengths. 
Engineers with shipyard knowledge and experience will 
probably agree that the plumber’s department in every 
shipyard has been the most backward, and that compara- 
tively little progress has been made in speeding up work 
by the use of up-to-date mechanical and scientific methods. 


A test of the relative fatigue resistance of this type of 
weld, as compared with the ordinary type of screwed and 
expanded pipe, usually adopted, was then carried out, 
two similar tubes being fitted with flanges. Butt welding 
was adopted in one case, whilst in the other instance the 
usual method of screwing and expanding was employed. 
The pipes were revolved at 10 revolutions per minute in a 
lathe with a weight of 4 ewt. suspended at a length of 
4ft. from the weld on a ball race. The welded pipe stood 
up to the test for 50 minutes, whilst the screwed and 
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expanded specimen gave out after 15 minutes. The 
approximate fluctuation of stress at the flange was about 
14 tons per square inch ten times per minute. 

Lloyd's Register of Shipping has approved of the 
method being adopted on oil fuel pressure pipes, feed 
discharge pipes, oil engine starting air pipes, oil engine 
injection air pipes and steam pipes for pressures up to 
100 Ib. per square inch, provided that in all cases they 
are carefully annealed on completion. 

A brief description of the method of operating the 
machine will enable the process to be understood. The 
two parts to be welded—.ec., the pipe and flange or two 
lengths of pipe—arc clamped in the heads of the machine 
by moving two levers which control the two hydraulic 
clamping cylinders on the heads of the machine. The main 
hydraulic valve is then opened by a movement of a third 
lever which simultaneously switches on the current to the 
transformer of the machine. At this point, the patented 
automatic control comes into operation and allows the 
head carrying one of the units to be welded to approach 
the other unit at a speed which ensures that the metal in 
contact is being flashed away as fast as the heads approach 
each other. This maintains a light contact at the ends of 
the metal, with the result that the electrical resistance 
at this point is kept high and a maximum heating effect 
is obtained at the joint. This operation continues until 
the extreme edges of the metal are raised to a welding 
temperature, and, when that temperature is reached, the 
current is automatically switched off and a heavy forging 
pressure, depending on the section that is being welded, is 
rapidly applied to the weld. This completes the forging 
process and ensures a joint of homogenous section by 
forcing out any oxidation or other impurities from the 
weld, while increasing the density of the metal and the 
strength of the weld. The machine may be operated 
on any A.C. supply system of commercial voltage and 
may be connected to a hydraulic supply of from 1000 Ib. 
to 2200 lb. per square inch pressure 

The machine covers a wide field of application and may 
be used for the welding of steam pipes and flanges. There 
is little doubt, the makers consider, that the process will 
be extended to higher pressures, and when operators 
and firms come to its benefits use will 
extended to other branches of shipyard work 

Railway companies, told, are adopting the 
method for the re-ending of their smoke and superheater 
tubes, and the system is said to result in a considerable 
saving in production costs \ well-known firm of boiler 
makers in the country has also adopted the process for the 
automatic welding of superheater elements that may have 
to withstand pressures up to 1000 lb. per square inch and 
temperatures up to 800 deg. Fah. By eliminating the 
human element in the control of the welding and by the 
application of the most up-to-date mechanical electrical 
and metallurgical knowledge, the makers of the machine 
have placed the system on a sound production basis 
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B.E.8.A. SPECIFICATIONS. 


ROOFING TILES 


Architects, builders, house and manu- 
facturers of roofing tiles throughout the United Kingdom 
will welcome the publication of a British Standard Specs 
fication for Clay or Marl Plain Roofing Tiles. The specifi- 
cation covers hand and machine-made clay and marl 
plain roofing tiles, with the exception of those definitely 
manufactured to meet special decorative requirements. 
Clauses are given relating to manufacture, size and thick- 
ness of the tiles, and tests are included to determine the 
degree of resistance of the tiles to the effects of water and 
frost. A strength test is also included to indicate ability 
to withstand stresses likely to be experienced during the 
course of the life of the tile. These tests are easy to carry 
out and a full description of the method of test is given. 

The establishment of a fair standard of quality for tiles 
should be of considerable benefit to the manufacturer who 
has, up till now, had no recognised basis of comparison 
with the cheaper but definitely inferior article. 

In addition to the description of tests, an appendix is 
included giving useful data, provided as a guide for the 
user, indicating the number of tiles required for a specific 
area when laid to varying gauges on the roof surface. 

Copies of this new specification—No. 402, 1930—may 
be obtained from the British Engineering Standards Asso- 
ciation, Publications Department, 28, Victoria-street, 
London, 8.W. 1, price 2s. 2d 


purchasers 


post free 








CATALOGUES. 





H. ann T. Danxs (NetTHERTON), Ltd., Netherton, Dudley 
\ booklet on jacketed pans 

ELECTROMERSIBLE Morors aNd Pumps, Ltd., Abbey House, 
London, 8S.W. 1 Particulars of the Reed Cooper Electro- 
mersible pump 

Cuurcuitt, Macuine Toot Company, Ltd., Broadheath, near 
Manchester.—A seventy-page brochure describing precision 
grinding machines for railway workshops. 
Asga Execrric, Ltd., 5, Chancery-lane, W.C. 2.—Price list 
A.C.7, covering small single, two and three-phase induction 
motors, together with starting equipment. 





FRASER AND CHALMERS ENGINEERING Works, Erith, Kent. 

Particulars of the firm’s pulverised fuel system for firing 
Lancashire boilers and metallurgical furnaces. 

Westminster Toot anp Etecrric Company, Ltd., Putney 
Bridge-road, 8.W. 15.—A booklet of ‘* Westool "' electric portable 
drills and grinders and flexible shaft driven tools. 


Gwywnes Pumps, Ltd., Hammersmith, W. 6.—Catalogue K1 
of “‘K™ type pumps for heads from 50ft. to 150ft., and a 
brochure of ** K.L.”’ type for heads from 15ft. to 60ft. 

Wapbkrw anv Co., Green Lane Works, Leicester —A_ folder 
illustrating some of the firm's woodworking machines, which 
include sawing cutting and trenching, planing, boring and 
mortising machines. 


SAMUEL OsBORN AND Co., Ltd., Clyde Steel Works, Sheffield. 
Booklets on “* Rustless Plastic Iron,” “‘ Rustless Steel,” ‘‘ Tropic 
Fireproof Steel,’’ “‘ Acid-resisting and Deep Drawing Steel, 
“ Corrosion-resisting Steel.” 
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MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


THE 


Inactive Market. 


THERE has been practically no business done on 
the Birmingham iron and steel market this week, and 
there have been no new developments in any branch of 
trade. Manufacturers had sufficient material to fin sh up 
the work which was to be completed before the works 
closed down for the Christmas break, and as the carry- 
over of orders was small, there was no necessity to lay in 
stocks ready for the resumption of activities. In many 
instances, too, stocktaking is undertaken between Christ- 
mas and the New Year, and manufacturers wish to facilitate 
it by having their yards as clear as possible. The majority 
of the iron and steel works and many of the engineering 
establishments have been idle during the whole of this 
week, and extended holidays are the general rule. It is 
uncertain when work will be recommenced at some of the 
Midland works, for orders on hand have been completed, 
and everything depends upon the receipt of new business. 
In a few special trades there is a moderate amount of work 
on the books, and at one of the Coventry automobile 
factories there has been a sudden speeding up of opera- 
tions. All hands have been on full-time, except for a short 
Christmas vacation, and just prior to the 25th overtime 
was being worked in some departments. This, of course, 
is a very exceptional case, and it applies to one of the 
largest establishments, where, I understand, important 
developments are pending in the New Year. The weekly 
meeting of the Midland iron trade was not held this week, 
as it fell due on Christmas Day. The next gathering will 
be on the first of the New Year, when it is hoped a brighter 
and more optimistic spirit will permeate the proceedings. 
Everyone will be endeavouring to assess the prospects for 
1931, and as gloomy forebodings are of no avail in helping 
towards a return to trade activity, they will be well left 
to die with the Old Year 


Pig Iron Rebate Scheme. 


Midland blast-furnacemen have made another 
mexpected move. It takes the form of a rebate scheme, 
somewhat on the lines of the one in force in the steel trade. 
The acheme which has just been formulated by the Central 
Pig Iron Producers’ Association, is based upon a six months’ 
period, and applies only to large buyers, excluding mer 
chants. Those consumers who give an undertaking not 
to use foreign material, and who take 1000 to 1500 tons of 
pig iron from local furnacemen in the six months will be 
entitled to a rebate of 6d. per ton. The scale rises to 9d. 
where purchases amount to between 1500 and 3000 tons, 
and to Is. in the case of over 3000 tons. It is claimed for 
the scheme that it is not only a method of fighting foreign 
competition, but that it meets to some extent the claim of 
the big consumer that he should be treated better than the 
buyer whose requirements are relatively While 
it has met with approval in many quarters, there are 
naturally outcries against it from merchants and small 
firms, but owing to the inactivity on the market and the 
very small attendances on the Exchange in Birmingham 
since the scheme was announced, the general attitude 
towards it is not clearly evident. More will be heard of 
it no doubt at the next weekly meeting of producers and 
consumers. It is impossible to trace business having been 
given to continental ironmasters since Midland iron prices 
were reduced, and there is no reason to believe that any 
such orders have been given out Under these circum- 
stances the necessity for this move on the part of blast- 
furnacemen from the foreign competition point of view is 
difficult to understand. True there are small consign- 
ments of continental iron still coming into this district, 
but they appear to relate to old orders given during the 
short period when competition from this source was 
effective. It is no longer so. Northamptonshire and 
Derbyshire smelters have a certain amount of business 
booked for the early weeks of the New Year, but it does not 
amount to very much. Stocks, especially in Northampton- 
shire, are heavy, output having exceeded demand for some 
time past. Selling prices are unchanged at the fixed 
minimum laid down by the Association. 


small 


Staffordshire Bars. 


Slack conditions continued in the Staffordshire 
wrought iron trade until the closing down of the works for 
the Christmas holidays, and resumption prospects are not 
good. Some of the marked bar mills have a reasonable 
carry-over of orders, but in the other departments order 
books have been practically cleared, and unless fresh 
work comes in during the vacation the closure will be con- 
siderably lengthened. There is no change in the quoted 
rates for finished iron. Marked bars are £12 10s., Crown 
bars £10 upwards, common bars £9, and wrought iron tube 
strip £10 17s. 6d 


Steel. 


Most of the steel works in this area are short of 
specifications and report general conditions to be dull. 
Buying is of a very meagre character, but hopes of im- 
provement in the New Year are held by most producers. 
In the finished steel branch there is no alteration on the 
past week, either in the volume of business passing or in 
prices. In the half products department demand is quiet, 
both as regards native and foreign material. Staffordshire 
steel hoops which have stood at £10 per ton for a very 
long time have now been reduced 10s. per ton, making the 
new selling figure £9 10s. 


Galvanised Sheets. 


Trade continues sluggish in the galvanised sheet 
industry and mills are extremely short of work. There is 
no improvement in the overseas demand, and the home 
trade is insufficient to keep the mills going. Values are, as 
a week ago, on the basis of £11 5s. per ton for 24 gauge 
corrugateds, 





Interesting Data. 


Manufacturers in many branches of industry in 
the Midlands and Staffordshire are interested in the 
striking statistics given by the President of the Board of 
Trade in reply to Mr. Hannon’s questions concerning 
imports that compete with the products of local industrial 
firms. The quantity of chain cables, chains, and springs 
imported into Great Britain and Northern Ireland in the 
first ten months of this year was 3800 tons and their value 
was £127,383. Safes, cash and deed boxes to the value 
of £53,590 were imported, while the value of metallic 
furniture and bedsteads was £137,613. Stores, grates and 
ranges to the value of £243,151 were sent here from 
abroad. Imports of wire goods, not including telephone 
and telegraph cables, totalled in value £860,950, imple- 
ments and tools £901,028, tubes, pipes and fittings 
£1,240,377. The only satisfactory statistics refer to iron 
and steel window frames and casements, imports of which 
were negligible 


Cannock Miners Accept Spread-over. 


I am happy to be able to report that the miners 
in the Cannock Chase and Pelsall coalfield have decided by 
vote in favour of the spread-over terms offered by the local 
coalowners, thus reversing their previous decision. The 
74-hour day, which they have been operating under tem 
porarily, is now abandoned, and the men are now working 
eight hours on five days a week and five hours on Satur 
day, with pay for three-quarter day and pay at the rate 
of 42 per cent. on the wage basis. This means that there 
will be no reduction in wages, and the minimum wage of 
stallmen will continue to be 9s. 4d. per day. As at present 
arranged, this rate of pay is assured to the until 
March next 


men 


Welded Tube Works Close. 


The welded tube side of the Talbot Stead Tube 
Works, Green-lane, Walsall, is to be closed 
manently, as the section is being taken over by Stewarts 


down per 


and Lloyd's. About 100 men will be affected by the 
cessation of activity in this department of the works 
Contracts. 
The Metropolitan-Cammell Carriage, Wagon 


and Finance Company, Ltd., of Birmingham 1s to supply 
fifty-eight covered goods wagons to the Kenya and Uganda 
Railway. J. Tildesley, Ltd., of Darlaston, Staffs. are to 
supply a steel-framed building to the Great Western Rail- 
way Company for erection at Evesham 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER 
Textile Machinery Slump. 


Tue extent of the decline in the export demand 
for textile machinery is reflected more in the official trade 
returns for November than at any other period this year, 
for they are well below the average for the previous ten 
months, and are barely half what they were in the corres 
ponding month of either of the two previous years. The 
quantity exported in November amounted only to 5261 
tons, valued at £515,044, compared with 11,746 
and £1,052,933 in November, 1929. Except for a rise in 
shipments to Russia—a year ago the takings by that 
country had shrunk almost to vanishing poimt—and a 
slight increase in exports to France, all other markets 
have undergone remarkable declines British India 
leads the way with shipments valued at £145,812, although 
these are less than half the value in the corresponding 
period of last year. France is second with £73,758, followed 
by Russia with £42,866, Germany £34,757, China £21,496, 


Tons, 


South America £20,095, the Netherlands £16,621, the 
United States £11,764, Japan £10,639, and Australia 
£5277. ‘‘ other European countries "’ accounting for ship- 


ments valued in the aggregate at £101,470. Over the 
eleven months to the end of November, exports of textile 
machinery have declined from £10,794.935 a vear ago to 
£8,143,525 


Manchester-Isle of Man Air Service. 


spring an air 
of Man, consisting 


bet ween 
of 


Beginning in the service 


Manchester and the Isle three 


machines of the amphibian type in each direction, will 
be put into operation by Northern Air Lines, working 
from the Manchester Airport at Barton. At about the 


same time a service between Manchester and North Wales 
will be inaugurated, and plans are also under consideration 
for establishing a regular service between here and Ireland 


Fleetwood Dock Extension Scheme. 


A conference between representatives of the London, 
Midland and Scottish Railway Company and of Fleetwood 
fishing industry interests has been held during the past 
few days to consider the port development project which 
the railway company has in hand in connection with 
Fleetwood, and a further conference will be held in January 
The estimated cost of the scheme is in the neighbourhood 
of £750,000 and a Bill is to be presented to Parliament 
For the purpose of experimental work, it was announced 
that a working model, to cost £1600, is to be constructed 
before actual operations are to commence. 


Additions to Work. 


The Manchester firm Henry Simon, Ltd.., 
has in hand a contract, valued at about £800,000, for a 
terminal elevator for the Buenos Aires Great Southern 
Railway Company. The elevator will have a storage 
capacity of 80,000 tons of grain, and will be able to take 
in grain at the rate of 1500 tons an hour and to load 
ocean-going vessels at the rate of 6000 tons an hour. When 
completed, the elevator in question will easily be the largest 
in the Argentine Republic. Orders for 250 machines of 
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a large type have, it is announced, been secured by Howard 


and Bullough, Ltd., textile machinery makers, of 
Accrington. 
Personal. 


Mr. Allan W. Rippon, until recently managing 
director of Henry Bessemer and Co., Ltd., Sheffield, has 
joined the board of directors of Platt Bros. and Co., Ltd., 
textile machinists, Oldham. Mr. John Hughes has also 
heen co-opted on the board as an employee-director. 


Iron and Steel. 


Buying interest in iron and steel in this area 
has shrunk to very small proportions, and a quiet time 
is expected during the next few weeks, quite a number of 
important engineering works locally having decided to 
suspend operations for extended periods of up to about 
two weeks. Very little business is being done in pig iron, 
quotations for which are held at 69s. 6d. for Midland 
brands of No. 3—Derbyshire and Staffordshire—64s. 6d. 
for forge iron, from 90s. 6d. to 91s. for Scotch foundry, and 
about S4s. 6d. per ton for West Coast hematite. Lanca- 
shire bar iron continues to be quoted at £10 5s. per ton 
for Crown quality material and about £8 15s. for No. 2. 
Except that small re-rolled bars are now at a top figure 
of about £7 5s. per ton, there has been little alteration 
in the steel position, so far as prices are concerned, and 
the demand in virtually every section of the market 
during the past week has been extremely poor. General 
plates are quoted at £8 17s. 6d. per ton, sections at 
£8 7s. 6d., joists at £8 10s., large diameter bars at £9 7s. 6d., 
and boiler plates at about £9 7s. 6d. Prices for continental 
steel materials are nominally steady at late rates, but very 
little business has been booked on this market during the 
past week or so. 








SHEFFIELD. 
(From our own Correspondent.) 
Holidays and Trade. 


Most of the large steel works arranged for a 
long Christmas holiday, and this provides further evidence 
of the unsatisfactory state of trade at the present time. 
Conditions are so dull, in fact, that several firms found it 
necessary to close down for three weeks. When many 
works restart it is expected that there will be very few 
orders to tackle, and the extent of the resumption depends 
on how much work comes in during the next few days. 
Prospects are far from bright, for there are few inquiries 
of any importance and there are no signs of any early 
revival in buying. On the other hand, it is felt that users 
of iron and steel materials throughout the world must 
have approached the point of exhaustion of their stocks, 
and for that reason it is hoped that there will be an 
improved demand before many months are over. Trade 
with overseas countries is especially disappointing, and 
there are no prospects of improvement in this section 
at the moment. Conditions are particularly quiet in 
the heavy iron and steel branches, and with such costly 
plants and overhead charges to maintain for an output 
which must be considered comparatively small, the 
financial drain upon the producing companies is a heavy 
one. Although there are several large engineering con- 
tracts in course of execution, this class of work is difficult 
to get and competition is consequently keen. The lighter 
branches of engineering are a little more favourably placed, 
but, here, again, firms do not find it possible to operate 
their plants on a fully profitable basis. 


Huge Turbine Shafts. 


The Sheffield works of the English Steel Cor- 
poration are contributing a very important part in the 
great power scheme which is being carried out at Beau- 
harnois, 22 miles from Montreal, for the purpose of harnes- 
sing the waters of the St. Lawrence River, as they are 
making the turbine shaftings to be used in the work. These 
shafts are among the largest in the world. They have 
a diameter of 38in. and weigh about 42 tons each, as forged, 
and 36 tons after machining. Part of this contract has 
been completed, but other shafts for use on this power 
scheme are on order from the Sheffield works of the cor- 
poration. A notable feat in heavy steel forging has been 
accomplished, for two shafts are forged together, thus 
giving the great weight of 84 tons. This gives a good idea 
of the gigantic engineering work that can be carried out 
in Sheffield. The Beauharnois scheme is the greatest 
single power development in the world. The horse-power 
at present being installed is 200,000, and this is ultimately 
to be increased, at the rate of probably 100,000 per annum, 
to a total of 2,000,000. An 80ft. head of water is to be 
secured. 


Combined Technical Resources. 


An arrangement has been made between Edgar 
Allen and Co., Ltd., Imperial Steel Works, Sheffield, 
and the well-known Allis-Chalmers Manufacturing Com- 
pany, Milwaukee, U.S.A., under which the former firm 
will manufacture at Sheffield and sell in certain parts of 
the British Empire and Asia various types of Allis- 
Chalmers crushing and grinding machinery. The arrange- 
ment does not apply to Canada and the sales organisation 
of the Allis-Chalmers Manufacturing Company in Paris, 
London and South Africa will not be affected in any way ; 
but firms in the crushing, grinding and cement industries 
will, it is stated, have, in many instances, the advantages 
of the combined technical resources of the two companies, 
together with British manufacture should they prefer it. 


Contract for Army Razors. 


The contract for the complete equipment of the 
Irish Free State Army with Wardonia patented safety 
razor holders and the requisite number of “ New Edge ” 
blades has been given to Thos. Ward and Sons, Ltd., 
cutlery and razor blade manufacturers, Wardonia Works, 
Sheffield. The firm is not allowed to disclose the amounts 
of the contracts, but it states that it is particularly large 








and will necessitate the employees shortening their Christ- 
mas holidays. The contract was sec against severe 
competition of both home and foreign manufacturers. 
Mr. Thos. W. Ward, the managing director of the company, 
states that the placing of the contract is a triumph for 
Sheffield goods, and will give an impetus to the sale of 
Sheffield articles in the Irish Free State. 


Waterworks Schemes. 


Two reservoir schemes are the subject of discus- 
sion in this district. The Bakewell Rural Council has 
decided that it will have to build a new reservoir and to 
abandon the one completed in 1927 at a cost of nearly 
£13,000. Upon completion the reservoir, which is at 
Eyam, in Derbyshire, was found to be leaking and it has 
given much trouble since. There are now two cracks, 
one of jin. in the coping and one of jin. in the wall. 
The Council engaged the services this year of Professor 
Morton, of Victoria University, Manchester, as geologist. 
Following the Council's decision to abandon the reservoir, 
the engineers are to confer with the local representatives 
respecting a suitable site. It is expected that the plans 
for the new reservoir will be presented next month, but 
the exact nature of the scheme has not yet been decided 
upon. The other reservoir, which is at present the subject 
of discussion, is the one at Ewden, which was built by the 
Sheffield Corporation at a gost of £1,750,000. This was 
— a year ago, but flaws were discovered in the strata 
of the valley, and it became necessary to undertake repair 
work on an extensive scale. The geological defect was 
unforeseen, but the principal difficulty remaining is the 
effective treatment of purely outsde work in connection 
with what is known as the Waldershelf slip. The reservoir 
has been empty since the opening, and the work that has 
been carried out has included the pumping of large amounts 
of liquid concrete into the earth in an endeavour to remedy 
the influence of defective strata. 


Industrial Mission's Return. 


Sheffield manufacturers have given a cordial 
welcome to the Sheffield Industrial Mission to South 
America. The two members of the Mission, Mr. A. K. 
Wilson and Mr. C. R. Hodgson, representing, respectively, 
the Cutlers’ Company and the Chamber of Commerce, 
when interviewed on their return to Sheffield, spoke 
optimistically of the prospects of improved trade with 
the South American countries. They have acquired an 
extensive knowledge of the particular requirements of 
these markets, and have brought back with them over 
400 samples of goods required by the South Americans. 
One important suggestion which they are putting forward 
is that firms manufacturing non-competitive lines should 
co-operate in a group selling organisation, and they 
are confident that with such co-operation there should be 
considerable improvement in trade with the countries 
they have just visited. It appears that there is greater 
scope for the lighter industries than the heavy trades, 
and it is suggested that the small manufacturer, provided 
with essential information he could not secure for himself, 
will benefit most from the Mission’s experiences and 
advice. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Shipbuilding Records. 

Tue total output of shipbuilding tonnage on the 
Tyne this year has exceeded that of last year, which is 
highly satisfactory in view of the conditions prevailing, 
but the unfortunate aspect is that so little md is left in 
hand, and the outlook is anything but bright. Returns 
to hand reveal that the Wallsend firm of Swan, Hunter 
and Wigham Richardson, Ltd., has launched more 
tonnage than in any year since 1906, when the building 
of the “‘ Mauretania’ gave them a record year. The 
shipbuilding output of Armstrong, Whitworth’s is also 
disclosed as being twice the amount of last year. Swan, 
Hunter and Wigham Richardson had an actual output of 
213,229 tons for the year from their shipyards on the 
Tyne, the Clyde and the Wear. This figure is 51,772 tons 
more than last year. The Tyne alone saw the launch of 
125,193 tons. This figure approaches the record of 1926, 
when 126,921 tons constituted the output. This has been 
the most productive year for the Tyne for eighteen years. 
The year’s tonnage represented twenty-one ships, thirteen 
of which were for foreign shipping firms. t year 
twenty-nine vessels were built on the river, but the gross 
tonnage was about 200 short of 100,000. The return of 
Armstrong, Whitworth’s shows that thirteen ships were+ 
built by the firm during the year, with an te 
tonnage of 88,395, as against ten vessels of 44,070 tons 
last year. Eleven of the thirteen vessels launched by this 
firm were motor tankers for Norwegian owners. Another 
satisfactory return is that of Palmer’s Shipbuilding and 
Iron Company, which has secured contracts to build two 
new destroyers under the Government naval plan. Palmer’s 
have an output this year of 65,896 tons, compared with 
50,403 tons. The total output of eleven vessels for the 
year by R. and W. Hawthorn Leslie, Hebburn, is greater 
by one vessel than last year, while the total tonnage shows 
an increase of 8778 tons. Returns from marine engi- 
neering firms also reveal big increases. 


Wear and Tees. 


On the other hand, considerably reduced outputs 
are recorded on the Wear and Tees. The total output on 
the Wear was forty vessels, aggregating 175,499 tons, as 
compared with fifty-eight vessels, totalling 245,469 tons 
in 1929. The output in 1929 was the most hopeful since 
the boom year of 1920, when sixty-seven vessels, amounting 
to 333,335 tons, were launched. With the exception of 
Smith’s Dock Company, there were reduced outputs in all 
the Teesside shipyards and engineering establishments. 
The 1930 output has, in fact, been the lowest since 1926. 
Craig, Taylor and Co., Thornaby, have not launched a 
single vessel, and the three firms still working turned 
out fifty-four vessels of a total tonnage of 122,517, as com- 





pared with seventy-six vessels with an aggregate of 
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194,181 tons, by four firms last year. The prospects fo: 
the Wear and Tees yards for next year are not at all 

romising. Very few orders are held, and there are no new 
inquiries. 


Cleveland Iron Trade. 


The Cleveland pig iron market is without any 
feature of moment. Business has fallen off considerably, 
but this is the usual experience at this season of the yea: 
Deliveries have been largely suspended over the holidays. 
and as consumption at the steel works has also ceased, a 
large increase in the stock of pig iron is inevitable. Both 
from the Midlands and from abroad pig iron is being 
brought into this district at prices below the local quota 
tion, and the belief is gaining ground that reductions in the 
fixed prices are almost certain. This, however, is not 
likely to come until after the holidays, and current 
quotations are unchanged. No. | Cleveland foundry iron 
is 66s., No. 3 G.M.B. 63s. 6d.. No. 4 foundry 62s. 6d., and 
No. 4 forge 62s. 


Hematite Pig Iron. 


The position in the East Coast hematite pig iron 
trade has weakened a little, and it is now possible to buy 
mixed numbers at 70s., though some producers are holding 
out for more on forward account. Ko. 1 quality is at a 

remium of 6d. per ton. Makers are ay by 

eavy stocks, and these will be increased during the holiday 
period, when the blast-furnaces are kept in full operation 
and the consuming works are closed 


Ironmaking Materials. 

There is next to nothing being done in foreign 
ore, and best Rubio is nominal at 16s. c.i.f. Tees for prompt, 
but that figure will not be accepted for forward delivery. 
There is rather more inquiry for blast-furnace coke, but 
17s. delivered at the works is an unchanged quotation 


Manufactured Iron and Steel. 


The manufactured iron and steel trade shows 
little signs of revival, but no variation has been made in 
the fixed home prices. In some branches new orders are 
urgently needed. Most of the works on the North-East 
Coast have closed down until the beginning of next week 


The Coal Trade. 


The Northern coal market generally has slowed 
down. Merchants and other shippers have covered all 
their requirements over the holiday period or up to the 
end of the first week in January. With limited stocks on 
offer for the next fortnight, the market is very quiet 
There is little inquiry, and fitters are well booked and 
stemmed with tonnage to the end of the year. The tone 
for all Northumberland steam qualities is quite firm up to 
early January, but there is considerable anxiety as to 
more forward business, owing to lack of inquiry. The 
January position is therefore very irregular. Best North 
umberland steams command 13s. 6d. to 13s. 9d., and 
secondary qualities about 12s. Heavy prompt bookings 
and good January prospects give a firm tone to all qualities 
of Durham gas coal, which are held to a firm minimum of 
15s. Secondary gas are also in a strong position at 13s 
to 138. 9d., according to date of shipment. Coking 
unscreened are steadily held at 138. 6d. to 14s. Good un 
screened bunkers are at 13s. 6d., and best at 14s. to 14s. 6d 
The coke trade position is quiet, but gas coke owing to 
limited supplies is quoted firmly at 21s. 6d. Patent oven 
coke is in better request, but ample stocks keep prices 
steady at 17s. to 17s. 6d. . Beehive and superior coke is 
scarce and firm at 248. to 28s. 6d. 








SCOTLAND. 


(From our own Correapondent.) 


Continued Depression. 


Tue year is drawing to a close without bringing 
any sign of trade improvement. During the month of 
November the industrial position practically reached 
the low-water mark and the succeeding weeks have not 
brought any improvement. Practically all steel and iron 
works are on short time, few, if any, being able to start 
the week before Tuesday morning, and only the more 
fortunate being able to continue until Friday evening 
in any week. The New Year holidays are likely to be 
prolonged, but there is no indication of any inclination 
on the part of consumers to anticipate their requirements 
over the vacation. 


Steel. 


There has been a little more inquiry on export 
account, more especially from India and South America ; 
but, on the whole, there is a lack of confidence in the market, 
and any improvement is likely to be slow. At the same 
time, it may, perhaps, be said that the quiet feeling of 
optimism, which has been referred to in these notes on 
occasions of late, seems to have spread to other quarters, 
and it is hoped that events, after the turn of the year, 
may justify such aspirations. Up to the present inquiries 
in circulation have brought little in the way of tangible 
result, but the most recent advices appear to indicate 
a more genuine interest in British products. Meanwhile, 
heavy steel is quiet, both on home and export account. 
Steel sheet makers have more orders on hand, but are still 
working short time. The latest reduction of 7s. 6d. per 
ton in the price of galvanised sheets has been productive 
to some extent. The tube trade is most disappointing. 
About twelve months ago this department was the bright 
spot in the steel industry, while to-day the position is 
most discouraging, the average working week being one 
of three days. Several works were idle all last week. 


Tron. 


Since the completion of the orders of iron tube 
skelp for Canada, the bar iron works have been extremely 
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quiet, while the steel bar re-rolling departments also have 
been comparatively inactive, despite the easier prices of 
£7 7s. 6d. per ton home and £7 5s. export. 


Pig Iron. 


Business in pig iron continues to decrease, and 
the production has been further reduced, there being only 
six furnaces now producing iron in Scotland. Considerable 
quantities of pig iron still continue to arrive from the 
Continent and India, the latest consignment being one 
of 2350 tons from India 


Scrap. 


The demand for scrap has dwindled, and some 
thing than market quotations of 60s. cast iron 
machinery and 50s per ton heavy steel will be accepted on 


leas 
eecasion 


Coal. 


So far as supplies are concerned, the Scottish 
coal market has not recovered from the recent stoppage 
during which the eollieries became in arrears with deliveries 
The production has been gradually improved, but supplies 
are still short. Exporters show little interest at present, 
the prices quoted being altogether too high to give them 
any chance of securing business abroad. Home demands 
are below normal, and collieries have great difficulty in 
securing the seasonal advance in prices 


Shotts Pit to Reopen. 


\ pit at Shotts, which has been closed for three 
years, has been reopened, and all the Shotts pits are now 
working. The pit belongs to the Shotts Iron Company. 








WALES AND ADJOINING COUNTIES. 
(From our own Correapondent.) 


The Coal Trade. 


Business in coals has practically terminated for 
this year. There were definite indications last week that 
operations, which at the best were on a small scale; were 
coming to an end. All concerned with the coal export 
trade will have few regrets at the passing of 1930. It has 
been a difficult year. It has not been a prosperous year 
for traders, and it has been a most unsatisfactory period 
for the workers at the pits. Irregular employment has 
been a feature throughout the whole twelve months, with 
the result that it will not be surprising if the total coal 
production for South Wales amounts to not more than 
approximately 44,750,000, which is a reduction of about 
4} million tons as compared with the preceding year 
Shipments of coal, coke, and patent fuel, foreign and 
coastwise, and as bunkers will probably be in the neigh- 
bourhood of 29,400,000 tons, as compared with 31,745,996 
tons for 1929 and with 41,378,178 tons for 1913. Every 
effort has been made by the leading firms of producers and 
exporters to maintain their hold on the markets abroad, 
but the fact has to be faced that the competition of foreign 
producers has been keener than ever and considerable 
trade has been lost, particularly in South America, while 
the reduced costs of production have enabled continental 
fuels, especially Polish coals, to keep a strong footing in 
the Northern European markets. So far as prices of South 
Wales coals are concerned, they have presented no feature 
during the past year, for the reason that there has scarcely 
been any variation, such as was witnessed in the old days 
when free conditions prevailed. Prices have been sub- 
ject to regulation throughout the whole year. For the 
greater part of the year it was done by voluntary arrange- 
ment, while since the passing of the Coal Mines Act they 
have been, of course, compulsory in conjunction with the 
scheme for the regulation of production. During the first 
quarter of the year the minimum schedule of prices was 
reduced, the changes in the various qualities of coal vary- 
ing from 3d. to about Is. per ton. The result is that for 
practically the past nine months there has been no altera- 
tion in prices, as the minima figures have prevailed through- 
out, the demand for coals being insufficient, except in a 
few isolated instances, to justify collieries asking for higher 
prices. As to the future of the industry, it is impossible 
to look forward with feelings of unqualified optimism, as 
unless international co-operation is entered into there can 
only be keener international competition, and, further- 
more, the position is complicated by the uncertainty which 
prevails regarding the negotiations now proceeding respect- 
ing the new wages agreement to apply to the coalfield. 


Docks, Shipping, and Iron and Steel. 


All industries allied to the coal trade have shared 
in the depression which has existed during the past year. 
The returns of traffic at the leading docks in this district 
have suffered materially, arid the probability is that when 
the complete figures for the six ports, viz., Cardiff, Swansea, 
Newport, Barry, Port Talbot, and Penarth, are available, 
it will be found that the total is less by about 2} million 
tons, as compared with the aggregate for 1929. Imports 
have, on the whole, been well maintained, but the loss of 
traffic has, of course, been on the export side on account 
of the substantial reduction in coal and coke shipments. 
Ship-repairing operations have been less, which is only 
natural when it is borne in mind that less tonnage has 
traded to South Wales. Up tothe end of November statis- 
tics showed that the number of vessels which had come to 
ports in this district was well over a thousand below the 
total for the first eleven months of 1929. In the iron and 
steel industry conditions have been far from satisfactory. 
The Ebbw Vale Works have been closed throughout the 
whole year, while Guest, Keen and Nettlefolds, Ltd., shut 
down their works at Dowlais-Merthyr. In the tin-plate 
section works operated for the most part up to about 
75 per cent. of their capacity, though latterly the bulk of 
them have only operated to about half their capacity. 
The shipping industry has suffered acutely during the past 
twelve months. It is questionable whether, except in rare 
instances, shipowners have been able to employ their 
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roe steamers aggregating 181,426 tons net register were 
aid up at South Wales ports, while the total for the whole 
of the United Kingdom ports was 927,717 tons net register. 
Rates of freight homeward have been on a reduced scale, 
while outward freight rates for coal from South Wales 
ports have fallen below pre-war standards, in addition to 
which it has to be remembered that shipowners’ running 
costs have advanced fully 60 per cent. The lowest rate 
for West Italy was 5s. 4d. and the highest 7s. 3d., which 
compares with 6s. 10jd. and 10s. 9d. respectively for the 
previous year. The average freight for the past year for 
Venice was 6s. 64d., as against 8s. 114d. for 1929; for 
Gibraltar, 6s. 1}d., as compared with 8s. 64d.; for Barce- 
lona, 8s. Ii}d., as against 128. 54d.; for Alexandria, 
1$d., compared with Ils. 7d.; Rouen, 48., as 
against 5s. 4}d 


7a. and 


Dock Charges. 


Representatives of coalowners, shipowners, and 
other trading interests met at Cardiff on Friday last to 
consider the clauses in the new Bill of the Great Western 
Railway Company relating to dock rates and charges. The 
company’s proposal that the question of dock charges 
should be related to the net earnings of capital invested 
in the provision of dock facilities meets with the strongest 
opposition from all quarters. A deputation recently met 
the general manager of the company, when it expressed 
its views on the matter, and it is stated that an alterna- 
tive suggestion was made with a view to the company and 
the traders coming to an agreement that existing charges 
should be stabilised for a fixed period of years. This 
latter suggestion, it is stated, was strongly condemned at 
the meeting of traders last Friday, while the Newport 
Chamber of Commerce, when the members discussed the 
subject later the same day, also showed the strongest 
opposition to the Great Western Railway Company's 
proposals, and decided to join with the Cardiff and other 
South Wales Chambers of Commerce and other trading 
interests in protesting to the company, with a view to the 
withdrawal or modification of the clause and section of the 
Bill relating to the matter 


Tin-plate Regulation. 


Reference was made recently to the action of 
manufacturers of tin-plate in South Wales in abandoning 
the principle of minimum prices, which as a consequence 
have fallen from 17s. to 158. 9d. to 168. per basis box. 
Efforts have since been made by those members in the 
pool to persuade those outside to fall into line, and at a 
meeting held at Swansea recently it was stated that the 
Melingriffith Company had become a member of the pool, 
and efforts were being made to induce the few works 
remaining outside to join 


Current Business. 


Business on the steam coal market fell to 
extremely small proportions at the end of last week, and 
it is very doubtful whether much will now be done before 
the New Year. Most exporters who had business to 
arrange for loading, both this side and immediately after 
the holidays, attended to it last week, and of the tonnage 
which has been recently chartered, « fair amount of it is 
for loading after Christmas. The position of collieries 
varies considerably, but most of them have moderately 
good bookings for the remainder of this year, and possibly 
for the first week of January. There is, however, no real 
loading pressure at the docks, as can be gauged from the 
fact that on Saturday last there were no less than twenty- 
eight idle tipping appliances at the various docks. Many 
steamers have, however, been delayed by bad weather, and 
now run the risk of being held up at their loading port 
right over the holidays. In view of the fact that business 
is practically at a standstill, coal prices are little more than 


nominal. Pitwood continues to be easy round about 
268. 9d. to 278. 3d 


Steel Works to Resume. 


The official announcement is made that the 
Lianelly Steel Company has decided to reopen its Lianelly 
works immediately after Christmas. These works have 
been closed for some months, owing to the severe con- 
tinental competition and the heavy importation of steel 
bars. Work is to be resumed on the 29th inst., when it is 
expected that some of the smelting furnaces will be put 
into commission. It is understood also that the Lianelly 
Sheet Mills, which have been at a standstill since March 
last, will resume operations on the 29th inst. Over a 
thousand workmen are normally employed at these works. 
All tin-plate works are closed this week for the holidays. 
They will reopen on Monday, the 29th inst 








LAUNCHES AND TRIAL TRIPS. 


San Mareo, single-screw steamer; built by Harland and 
Wolff, Ltd., to the order of Compagnie Generale Transatlantique, 
of Paris; dimensions, 430ft. by 57ft. by 37ft. 6in.; to carry 
cargo. Engines, triple-expansion, 3lin., 50in., 60in., 60in. by 
60in. stroke, pressure 205 Ib. per square inch ; constructed by 
the builders ; launch, November 20th. 


Gyre, single-screw motor ship; built by Sir W. G. Arm- 
strong, Whitworth and Co. (Shipbuilders), Ltd.; to the order 
of Messrs. Eiv Evensen and Co., A/S, of Oslo; dimensions, 
408ft. by 54ft. 9in.; to carry oil in bulk. Engines, oil, Arm- 
strong-Diesel type ; constructed by the builders; trial trip, 
November 24th. 

SoupDAN, single-screw steamer; built by Barclay, Curle and 
Co., Ltd., to the order of P. & O. Steam Navigation Company, 
Ltd.; dimensions, 458ft. by 60ft. 6in. by 40ft. 9in.; to carry 
cargo. Engines, quadruple-expansion, 30}jin., 44in., 63}in., 
9lin. by 57in. stroke, pressure 230 1b. per square inch; con- 
structed by the builders ; launch, November 24th. 


ATTiILA, single-screw oil tank motor ship ; built by Sir W. G. 
Armstrong, Whitworth and Co. (Shipbuilders), Ltd.; to the 
order of Mr. Alf Jakhelin, of Oslo; dimensions, 476ft. by 
59ft. 7in.; to carry oil in bulk. Engines, oil, Armstrong-Diesel 
type ; constructed by the builders ; trial trip, November 26th. 


CaLpER, steam vessel; built by Cammell, Laird and Co., 
Ltd., to the order of the London, Midland and Scottish Railway 





tonnage on a remunerative basis. At one time during the 


Company ; trial trip, November 27th. 


|} dimensions, 240ft 





Topaco, twin-screw steamer; built by J. I. Thornyeroft 
and Co., Ltd.; dimensions, 160ft. by 20ft. by 12ft.; constructed 
by the builders ; trial trip, November 28th. 

Motor Tawxer; built by James Pollock, Sons and’ Co., 
Ltd., to the order of London owners, for service in South 


America; dimensions, 91ft. by 18ft. by 6ft. 3in.; to carry 
a irit in bulk. Engines, 120 B.H.P., two-cylinder, 
Solinders oil ; trial trip, recent. 


Sveve, motor ship; built by Swan, Hunter and Wigham 
Richardson, Lid., to the order of A/S. D/8 Atlantic,” of 
Bergen, Norway ; dimensions, 435ft. by 57ft. 6in., to carry oil 


in bulk. Engines, oil, Wallsend-Sulzer type; constructed by 
the builders; a speed of 12) knots was attained on trial trip 
recently 


OLLANTA, twin-screw steamer; built by Earle's Shipbuilding 
and Engineering Company, Ltd., to the order of Peruvian 
Corporation, Ltd., for service on Lake Titicaca, on top of the 
holes, South America, 12,500ft. above sea level; dimensions 
265ft. by 35ft. Gin. by 14ft.; to carry passengers and 950 tons 
cargo. Engines, twin; constructed by the builders. The ship 
has been erected complete and then dismantled and packed in 
cases, and will be re-erected on the banks of Lake Titicaca ; just 
completed 
oil tank motor ship; built by Swan, Hunter 
and Wigham Richardson, Ltd.; to the order of Mr. Leif Hoegh, 
of Oslo; dimensions, 483ft. by 65)ft. by 36ft. Ojin.; to carry 
oil in bulk Engines, oil, Wallsend-Sulzer type ; constructed 
by the Wallsend Slipway and Engineering Company, Ltd 
launch, December 5th 


PAN ARUBA, 








Ras, single-screw steel steamer; built by J. Samuel White 
and Co., Ltd., to the order of Messrs. Jadranska Plovidba d/d 
of Susak, Jugoslavia ; dimensions, 144ft. by 24ft. 6in.; to carry 
passengers and 120 tons cargo Engines, triple-expansion 
constructed by the builders ; launch, December 6th 

AGUILA, motor vessel; built by Henry Robb, Ltd., Leith, to 
the order of Forestal Land, Timber and Railways Company 
Ltd.; dimensions, 260ft. by 42ft. by 12ft. Gin.; to carry cargo 
Engines, twin-screw motors ; constructed by Atlas Diese) Com 
pany, of Stockholm ; launch, December 8th 


Carver, oil tank motor ship; built by Swan, Hunter and 
Wigham Richardson, Ltd.; to the order of C. T. Bowring and 
Co., Ltd., Liverpool; dimensions, 460ft. by 59}ft.; to carry 
oil in bulk. Engines, oil, Burmeister and Wain type; con 
structed by John G. Kincaid and Co., Ltd., Greenock ; launch, 
December 8th 


Arne, cargo ship; built by Cammell Laird and Co., Ltd., to 
the order of London, Midland and Scottish Railway Company ; 
by 34ft. by 16ft. 4in. Engines, triple-expan 
sion, 22in., 36in. and 6lin. by 39in. stroke, pressure 200 Ib. per 
square inch; constructed by the builders; launch, December 
9th 


J. H. Fisner, pilot cutter ; 
Engineering Company, Ltd.; 
Steam Cutter Company, Ltd.; 
13ft Engines, triple-expansion, 13}in., 
stroke, pressure 180 Ib. per square inch ; 
builders ; launch, December 9th 


built by Earle's Shipbuilding and 
to the order of Humber Pilot« 
dimensions, 140ft. by 26ft. by 
22in., 37in 24in 
constructed the 


by 
by 


ROcCKABILL, steel screw steamer ; built by D. and W. Hender 
son and Co., Ltd.; to the order of Clyde Shipping Company 
Ltd., Glasgow ; dimensions, 270ft. by 37ft. by 18ft. 9im.; to 
carry cargo. Engines, triple-expansion, 2lin., 34in., and 56in 
by 39in. stroke, pressure 185 Ib. per aquare inc h; constructed 
by the builders ; launch, Wednesday, December 10th 


Sree. «wim barges; built by James Pollock, Sons and Co 
Litd.; to the order of London owners ; dimensions, 83ft. by 20ft 
by 6ft. 9in.; recently completed 

LANGANBANK, twin-screw motor vessel; built by Harland 


Andrew Weir and Co 
to carry cargo. Engines 


and Wolff, Ltd.; to the order of Mesars 
dimensions, 425ft. by 57ft. by 38ft. 7in.; 


oil, Harland-B. & W type ; constructed by the builders ; trial 
trip, December 1 ith 
ApELLEN, oil tanker; built by Blythewood Shipbuilding 


to the order of Adellen Shipping Company, 
dimensions, 460ft. by 60ft. by 34ft. Gin 
Engines, oil, Burmeister and Wain and 


Company, Ltd.; 
Ltd., of London ; 
to carry oil in bulk 


Harland and Wolff system ; constructed by John G. Kincaid 
and Co., Ltd.; trial trip, Friday, December 12th 
ATHELBEACH, single-screw motor tanker; built by Camme!! 


Laird and Co., Ltd., to the order of United Molasses Company 
Ltd.; dimensions, 425ft. by 55ft. 9in. by 32ft. 3in.; to carry 
oil in bulk. Engines, oil ; constructed by Messrs. J. G. Kincaid 
and Co., of Glasgow ; handed over December 16th 


Sao Micvet, steel screw steamer; built by Swan, Hunter 
and Wigham Richardson, Ltd., to the order of Mesars. Companhia 
de Navegaceo Carregadores Acoreanos; dimensions, 290ft 
by 42ft. by 19ft. llin.; to carry passengers and cargo. Engines 
triple expansion, pressure 200 lb. per square inch ; constructed 
by the builders ; launch, December 18th 








CONTRACTS. 


Sows, Ltd., of have 
entrusted with the fire protection arrangements for the forth 
coming British Empire Trade Exhibition to be held at Buenos 
Aires from March 14th to April 27th, 1931 


MERRYWEATHER AND Greenwich, been 


Tae Berirish Taomsox-Hovsron Co., Ltd., Rugby, has 
obtained an order for two 75,000-kW. turbo-alternators from the 
County of London Electric Supply Company for the new Barking 
Extension. These machines are the largest vet ordered thia 
country 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Fry's (Lonpow), Ltd 
and warehouse will, in future, be combined at 24 
Minories, London, E. 1. Telephone: Royal 6152 

Tue Association oF Sreciat LipRarRres and 
Bureacx has moved to new offices at 16, 
London, W.C. 1. The telephone number and telegraphic addres« 


, asks us to announce that its head office 
5. King-street 


INFORMATION 
Russell -square 








will be unchanged, i.¢., Fitzroy 1010 and “ Asliburo, Westeent 
London.” 
Boarp oF Traps ENGINEER and Sur Sunveyrors A com 


petitive examination for two or more appointments as Engineer 
and Ship Surveyor under the Board of Trade will be held in 
London on March 17th, 1931. The limits of age are from 25-40 
years, and the salary is from £300 to £500, plus bonus, which is 
at present £114 9s. on the salary of £300. Candidates must 
possess either an Extra First-class (Board of Trade) Certificat« 
of Competency as Engineer, or a First-class (Board of Trade 
Certificate of Competency as Engineer, together with a B.S 
(Engineering), or other equivalent voucher of scholarship. 
Applications are to be made not later than February 3rd, 1931, 
en the special forms, obtainable from the Senior Staff Officer, 
Establishment Department (Mercantile Marine Branch), Board 





of Trade, Great George-street, London, 8.W. | 
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20 TH Eo FE N ball I N EER Dec. 26, 1930 
C Pri for Metal 
urrent Prices for Metals and Fuels. 
IRON ORE. STEEL (continued). FUELS. 
N.W. Vease - Home. Export. SCOTLAND. 
(1) Native o* 17/9 to 22/6 | N.E. Coast— £sad £ ad £ s. d.| LanarnKsuree Export. 
(1) Spanish. . 17/— to 20/- Ship Plates 815 0. 715 0]  (f.0.b. Glasgow)—Steam .. 13/6 
N.E. Coast Angles . - & 7 6 7 7 6 Ell.. 15, 
Wetive 18/- to 21/- Boiler Plates (Marine) 7h se Splint 15/6 to 16/6 
Foreign (c.i.f.) 16/- - » (Land) SF Trebles. 14/— to 14/6 
Joists ag) ae” one 810 0 77 6 Doubles 13/3 to 13/6 
Heavy Rails .. - 810 0 . ‘ Singles 129 to 13/- 
PIG IRON. Fish-plates 120 0 AYRSHIRE— 
Home Export. Channels ‘ -te 6 0 £9 to £0 Ss. (f.0.b. Ports}—Steam 13,- 
; Hard Billets . $3 6 a Jewel 18 
£ os. d. £ s. d. Soft Billets . 617 6 Trebles 1 4) 
(2) ScorTnhanp as “4 
Hematite. . $17 0 N.W. Coasz— sepoyear= 
We. 2 Poundrs 318 @ Bannow— (f.0.b. Methil or Burnt- 
No. 3 Foundry 316 6 Heavy Rails .. 810 0.. " pam om te er : <3 7 . 
Light Rails .. 815 Otc 9 0 U Screened Navigation 16/6 to 17/6 
N.E. Coast Billets .. ‘ 615 Oto 910 0 Trebles 146 to 166 
Hematite Mixed Nos 311 0 311 0 MaNcHESTER Doubles 13/- 
J : ; ‘ ; ae s »G tol 
No. 1 B1l 6 311 6 Bars (Round) e726 ; ape 12 6 to 13 
Pate -OTHIANS— 
Cleveland— o eee pe (f.0.b. Leith}—Best Steam 12/6 
No. 1 36 O 36 0 Hoops (Baling) 10 0 0 915 0 NS a a 12 
Siliceous lron 3.6 «0 3°86 =°0 » (Soft Steel) > & &. : $15 0 Trebles : 13.6 to 14/6 
No. 3G.M.B. .. 3 3 6 3 3 6 Plates .. .. -- S17 600 8 2 6 Doubles 12/6 to 12/9 
No. 4 Foundry 3 2 6 3 2 6 » (Lanes. Boiler) 38 Singles 12/6 
No. 4 Forge 320 3 2 0| S#=FrIELD— 
Mottled 316 316 Siemens Acid Billets 9 10 0 (basis) as : 
White 316 316 Hard Basic .. .. 9 2 Gand9 12 6 aes ole ENGLAND. 
Intermediate Basic 712 Gand8 2 6 (8) N.W. Coase 
MIDLANDS— Soft Basic 65 0. Steams 20/6 to 21/- 
(e) Staffs. — (Delivered to Station.) Hoops 10 5 0 Houssheld 33/6 to ae 
All-mine (Cold Blast) aE Soft Wire Rods 710 0 _ Coke.. 21/- to 22/- 
North Staffs. Forge 3 6 OO . Miptaxps— a ’ 
» » Foundry sll 0 - Small Rolled Bars . . 77 6t0 8 5 O hanya Rayo te Beye 
’ Second Steams 13/— to 13/3 
r Billets and Sheet Bars.. 5 12 6to 610 O 
(e) Northampton— : a Steam Smalls 10/— to 10/6 
A Pp Galv.Sheets,f.o.b.L’pool 11 5 0. 7 ‘ 
Foundry No. 3 <6 Unscreened 12/6 to 13 
: (2) Staffordshire ean a ae. © = 
Forge TS ie te Household 25/- to 37/- 
ee. es «0 a. D 
URHAM— 
Derbyshire— Joists =a — » RR. Bs nae 15/- 
No. 3 Foundry 311 O Tees te ee ee ee OT B.. Secand 13/6 
Forge $6 0 7 Bridge and Tank Plates 2. Pree Household 25/~ to 37/- 
Boiler Plates .. . 9 7 6to 910 O —_ Sunnie Gate - . py 
- ee . 24/— to 26/- 
gg ees SuerrreLp— Inland. 
98 3 *Y 7 Best Hand-picked Branch 25/6 to 27/- - 
ah —_ NON-FERROUS METALS Derbyshire Best — House 20/- to 22/6 
— iy a ae Best House Coal 20/6 to 21/6 
(4) N.W. Coast— Tin-plates, 1.C., 20 by 14 f.o.b.  15,9to 16/- Sereened House Coal 18/— to 19/- 
N. Lancs. and Cum.— Block Tin (Cash) SW Oo _-  _» oe BafS to S6/6 
(4 3 6(a) a . (theese months) 106 15 0 Yorkshire Hards 14/- to 16/6 
Hematite Mixed Nos. 4 5 6(b) - Copper (cash) 445 0 Derbyshire Hards 14/- to 15/6 
410 6 (ec) - » (three months) “401 3 we Gacks S/S to Of- 
: Spanish Lead (cash) 1417 6 utty Slacks .. 6/6to 7/- 
EAE apancuaedion Mea oe ,ace Coke (Inland . ae < 
Spelter ( ) " i 4! 136 3 sapere oke (inland). - on rai = ovens 
MANUFACTURED IRON. oe months) .. in 6 3 Furnace and Foundry Coke (Export), f.0.b. 15/6 to 16/- 
Home. Export. 
: MANCHESTER— ew : es 
£ s. d. £ 8. d. Copper, Best Selected Ingots 5) « @ | CaRpirr— (9) SOUTH WALES 
ScoTLanpD-— “ Electrolytic 5110 0 Steam Coals : 
Crown Bars 0 5 O., 915 0 » Strong Sheets .. iA 77 00 Best Smokeless Large . 20/- 
Best - i Tubes (Basis Price), Ib. .. 0 011g Second Smokeless Large 18/9 to 19/9 
N.E. Coast— Brass Tubes (Basis Price), |b. 0 010 Best Dry Large .. 18/6 to 19/- 
Iron Rivets 1110 0. » Condenser, Ib. 0 1 0 Ordinary Dry Large 17/6 to 18/- 
p= ea 10 15 0 ¥ Lead English . . 16 12 6 Best Black Vein Large 18/3 to 18/6 
5; : 5 Western Valley Large .. 18/— to 18/3 
met Bes -- di = oe: 7 oe Best Eastern Valley Lar 17/74 to 17/9 
Double Best Bars . . 1115 0. Spelter 45 0 ° y a Ap a 
- ts : Ordinary Eastern Valley Large 17/6 to 17/74 
Treble Best Bars 125 0. Aluminium (per ton—rew ingot) £95 Best Steam Smalls 13/6 to 13/9 
ah i 
Lanos.— Ordinary Smalls 11/6 to 12/9 
Crown Bars - 2 Oe. — Washed Nuts ia 17/6 to 22/6 
Second Quality Reve 815 0. FERRO ALLOYS No. 3 Rhondda Large 20/- to 20/6 
Hoops 13 0 0. — eo Smalls 15/6 to 16/— 
Tungsten Metal Powder 3/6 per Ib. No. 2 Large . 17/— to 17/3 
8. Yorxs.— Ferro Tungsten 2/3 per Ib. Through 16/— to 16/6 
Crown Bars 0 5 0... Per Ton. Per Unit. ~ Smalls 14/- to 14/3 
Best Bars 11 0 0. ~ Ferro Chrome, 4 p.c. to 6 p.c. carbon £23 5 6 7/ Voundry Coke (Export) 27/6 to 35/- 
Hoops ise 0. a »  6p.c. to 8 p.c. . £22 10 0 7/- ~ Furnace Coke Crewe. 17/6 to 20/- 
MroLayps— 8 pc. to 10 p.c. . £22 0 0 7/- Patent Fuel 21/6 
Crown Bars 10 0 Otol0 7 6 = Specially Refined Pitwood (ex ship) .. 27/- to 27/3 
Marked Bars (Staffs. ) we... : Max. 2 p.c. carbon - 0 0 ae. ‘ey SwansEa— 
Nut and Bolt Bars 9 0 Oto 9 5 O » 1 p.c. carbon £38 0 0 13/- Anthracite Coals : 
Gas Tube Strip 1017 6toll O 0 ae 0-70p.c.carbon £41 0 0 14/- Best Big Vein med 35/- to 37/6 
aa = carbon free. . 11d. per Ib. Seconds .. . 27/- to 31/6 
Metallic Chromium e's . 2/7 per Ib. Red Vein. . 23/6 to 27/- 
Ferro Manganese (per ton) . . £11 15 0 for home Machine-made Cobbles. 41/6 to 45/- 
STEEL. (a) - £11 5 0 for export Nuts. . 40/- to 46/- 
(6) Home. (7) Export. Silicon, 45 p.o. to 50 p.c. . £11 10 O scale 5/— per Beans 24/6 to 28/- 
$e. d. £ s. d. unit Peae.. «. 20/3 to 21/6 
(5) ScoTLanp— » 75 pc. - £18 0 Oscale 7/— per Breaker Duff . 9/9 to 10/3 
Boiler Plates (Marine) .. 10 10 0 10 10 0 unit Rubbly Culm 9/-to 9/6 
» (Land) 10 0 0 10 0 0 Vanadium 12/9 per Ib. Steam Coals : 
Ship Plates, fin.andup.. 8 15 0 715 0 Molybdenum 4/2 per Ib. Large 19/6 to 21/6 
Sections... . 8 7 6 e+ FF ¢@ » Titanium (carbon free) 10d. per Ib. Seconds 18/— to 19/6 
Steel Sheets, jin. ' 815 0 8 15 0| Nickel (per ton) . £170 to £175 Smalls ... 12/- to 13/- 
Sheeta (Gal. Cor. 24 B. G. 5 7a 1l 5 0O| Ferro Cobalt .. 9/6 per Ib. Cargo Through 15/6 to 16/- 
ad (1) Delivered. (2) Net Makers’ Works. (3) f.0.b. Makers’ Works, approximate. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire, and Ayrshire. (6) Home Prices— 


All delivered Glasgow Station. 


rail at ovens and f.o.b. for export. 
Ordinary Ship, Bridge, and Tank Plates and Sections. 10/- if home consumers confine purchases from associated British Stee] Makers. 





(7) Export Prices—f.o.b. Glasgow. 
(9) Per ton f.o.b. 


(a) Delivered Glasgow. 


(6) Delivered Sheffield. 


(c) Delivered Birmingham. 


* Prices for Swansea metals not available in time for this week's issue. 


(8) Except where otherwise indicated, coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on 
(d) Rebate : Joists (minimum), 12/6 : 
(e) Delivered Black Country Stations. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 
Trade Tendencies. 


For several months past the foreign trade returns 
have revealed facts which are modifying ideas upon the 
future conditions of industry. Leaving aside the exchanges 
of agricultural produce, which are the principa! feature 
of the returns, the exports of steel products and other 
‘material necessary for industry "’ have been declining, 
while the imports, principally of coal, have increased 
Of more significance are the diminishing values of manu- 
factured goods, notwithstanding a small increase in 
quantity, and the steady rise in the imports of manufac- 
tures, both in quantity and value. There are few things 
now which the French engineering industry is not producing 
in competition with similar foreign manufactures ; but, 
as it aims at supplying the home market, and can have little 
hope at present of competing for foreign business, the 
produc tion 18 limited and the costs relatively high. The 
claim French manufacturers that their elevating 
machinery, rock drills and other productions are as good 
the foreign prevent a steadily increasing 
importation of such material. There is a slackness every 
where in the home industries, except in railway rolling 
stock and machinery Those seriously 
affected are machine tool makers and motor car firms. It 
appears if the French industrial development has 
reached a phase in which it is overtaken by a contrary 
movement in other countries In France, 
the industrial activity that continued until a ago 
did not point to the necessity of taking particular precau- 
the future; but, since then, living costs 
increased and have entirely changed the outlook. 


ot 


as does not 


electrical most 


proceeding 
year 
tions against 
have 


A heavy increase in national expenditure has been accom- | 


panied by high taxation, and upon that was imposed the 


compulsory insurance which produced an immediate 
advance in the cost of everything. The result has been a 
continuous rise in manufacturing costs at a time when 


vages and production costs have fallen in other continental 
While this tends to eliminate French com- 
petition in other markets, it facilitates foreign competition 
in this country. German manufacturers are particularly 
successful in their efforts to do business here, partly 


countries 


hecause they have already secured valuable connections 
as the result of the supply of reparation material and 
more especially, on account of the low prices they are 


able to offer The Minister of Commerce has found it 
necessary to issue a circular inviting the port authorities 
and others to place no orders for machinery and material 
abroad until they are assured that the same goods cannot 


be obtained under reasonable conditions from French 
manufacturers 
Lille an Inland Port. 
The inland waterway system in the Northern 
Departments is being developed transversely between 
Alsace and Dunkirk. There is not much probability of 


water communication with Paris being improved by the 


construction of the proposed new canal, for the existing 
canal and the railways can deal with all the coal that is 
sent to the capital The transversal waterways are of 
far greater importance, for the reason that they pass 
through vast industrial agglomerations, and, more par- 


ticularly, because Dunkirk is anxious to draw from Alsace 


the traffic that at present goes by the Rhine to Antwerp 
and Rotterdam. Canals are being deepened and widened 
and new ones constructed to shorten distances, and they 
are all being equipped electrically with traction by trolleys 
and tractors When sufficient experience has been 
obtained with the different systems of traction, they will 
be unified as far as possible. This will permit of an 
accelerated service of 600-ton barges, of the type that 
navigate the Rhine, and when the waterway improve- | 


ments are completed it is hoped that some of the traffic 
with Central Europe will pass through Dunkirk and the 
North of In view of these developments work 
is to be put in hand almost immediately for the creation 
of a port at Lille on a part of the fortifications that are 
being dismantled This will involve the construction of 
new canals, one to the north of the city, which will thus 
be surrounded by the waterway, and the port will be laid 
out along the new canal joining the Deule, where it will 
115ft. over a distance of | kilom. There 


France 


have a width of 


will be a complete equipment of elevating machinery, 
grain elevators and warehouses, and connections with 
the railway system. This will be the only inland port 


served exclusively by canals 


Rural Electrification. 
The 


with the idea of solving problems arising out of the depopu- 
lation of rural districts with a consequent restriction of 
agriculture and a decay of local industries. 
that these would revive, and people would return to the 
land, when electricity provided all that was necessary for 
power and for country amenities. The work 
is well advanced, and electricity has been distributed 
over the greater part of the country but, so far, the 
situation does not appear to have improved to an appre- 
ciable extent. The trouble is that people in rural districts 
will not make a free use of electricity because it is too 
dear. There was too much promise of cheap electricity 
at the beginning, when it was stated that the companies 


national electrification scheme was evolved 


purposes 


at the expense of town consumers, who would be required 
pay higher prices. The system, of course, failed, and 
the companies found, moreover, that the cost of distribu- 
tion in extensive and thinly populated areas was greater 
than had been estimated. The problem that must be solved 
before the electrification scheme can become a complete 
success is to bring down the cost, which is due to heavy 
initial charges. Considerable indemnities, too, had to be 
paid for the damage caused by the blowing down of 
lines during the violent storms a few months ago. As 
a means of encouraging the use of electricity in rural 
areas, the Paris and Orleans Railway Company is running 
over its system a demonstration train composed of ten 
coaches, equipped with domestic, farm and other appliances 
and machinery driven electrically. 


to 








It was hoped | 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 
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STEAM GENERATORS. 


338,462 February 18th, 1930..-Tune JorntTs ror Surer 
HEATERS, The Superheater Company, Lid., Bush Houce, 
ildwych, London, W.C. 2 


rhis invention is concerned with the jointing of superbeater 
tubes into their headers. The tube is provided with a spherically 
formed protube rance A, which engages a clamp B with a 


N°338 462 
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Likilitlldfi 

















conical bore Phe end of the tube is thinned down to a spherical 


end C, which is forced by the clamping action into the conical 

entry of the hole in the tube plat It would appear that one 

of the essential features of the invention is the reduction in the 
thickness of the tube at its end, to allow it to adapt itself to 

the contour of the hole.—November 20th, 1930 

DYNAMOS AND MOTORS. 

338,135 August th 1929 METHODS oF ELecTRICALI 
Courtine TOGETHER A.C ELECTRICAL APPARATS The 
British Thomeon-Houston Company, Ltd.. of Crown House, 
Aldwych, London, W.C. 2, and Eric Harry Burnage Martin 


of 88, Murray 
This invention relates to the method of coupling the secondaries 
of two inductior running from 
common source The corresponding secondary leads from each 
together through an inductance 
variable resistance connected to 
windings Hence, 
gh two halves of an inductance 
there resultant flux 
refore inductive drop 
from the 


road, Rugby 


motors for in synchronism a 
winding, 
the mid 
if equal 
winding to the 
in the 
lf, 


ondary 


motor 
the 
ot 
currents flow thre 
variable 


are coupled 


and common 


point each of the inductance 


induct- 
a 


one 


will be 


resistance 
the 
urrent 


no 
however, 
ot 


and m 


te 


ance core 


circulating « tends flow 





motor to the other, such current will flow through the whole of 
the inductance winding and will set up a flux which will generate 
an E.M.F. opposing the flow of the circulating current and ther 
fore serving to limit it to a safe value. Thus, by 
invention, good power factor and starting torque 
for the two motors are claimed, since no inductance is intro- 
duced into the secondary circuit, unless the motors tend to fall 
out of step and synchronising currents flow. The two motors 
A and B have their rotor windings connected to the 
rings and the corresponding slip rings of each motor are con- 


means of this 


a secondary 


usual slip 


| nected to opposite ends of the inductance windings C, I), and E 


would charge preferential rates for country consumption | 


respectively, the mid point of each inductance winding being 
connected to the common variable resistance F As shown, the 
stators of the two motors are supplied from a common source of 


current G Vovember 10th, 1930 
SWITCHGEAR. 
318,636 September 6th, 1929.--E.Lectrric Swircnes, /nter 


national General Electric Company, Inc., of 120, Broadway, 
New York. 

In the case of electric switches, to the contacts of which a 
current of gas under pressure is conducted in order to blow out 
the are, the danger of resumption of the arc is overcome with 
only a relatively smal! distance apart of the contacts, on account 
of the gredt breakdown strength of the gas when under pressure 
If the current of compressed gas is cut off after the con- 
clusion of the switching process, then air under atmospheric 
pressure arises between the contacts. On account of the relatively 
slight dielectric strength of this air, the contacts must be much 
further separated from one another. According to the invention, 
the switch is so formed that even when there is no flow of com- 





pressed gas, excess pressure can be maintained on the contacts, 
and this excess pressure is allowed to continue even when the 
switch contacts are separated With the excess pressure 
tained with the switch contacts closed, all distances 
parts of different potential can be kept smaller. The 
can be carried out by providing a switch with a contact through 
which gas may pass and a covering contact forming a gas-tight 
enclosure when the switch is closed. When the switch opens, 
the gas issues between the two contacts into and through an 
enclosing chamber until a closing piece, preferably of insulating 
material, actuated by the movable contact, closes the exit for 
the gas from the chamber. The exit from the chamber may also 
he closed by a valve which is opened and closed with the opening 
and closing of the switch, so that the part of the covering con 
tact beyond its gas-tight connection with the other contact also 
remains under pressure by leakage between the contacts when 


the switch is closed November 20th, 1930 
319,369. September 20th, 1929.—Retays ror true Prore: 
TION OF A.C. Macnines, Siemens-Schuckertwerke Aktien 


geselischaft, of Berlin-Siemensstadt, Germany. 
The relay described in this specification is intended for the 
protection of A.C. machines, and it is concluded that the opera 


tion of such relays should depend on the exciting current In 
accordance with the invention, the exciting D.C. of the Af 
generator is allowed to act on the directional force of the relay 


N°319,.369 
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spring A The armature 6B of the relay tends to rotate against 
the force the spring by reason of the A.C. carried through the 
coil C and to be controlled. On the epring A there is an iron core 
D, which is acted upon by a coil E traversed by the energising 
DA Thus, with stronger eneraising currents the spring A will 
be more strongly tensioned, so that a stronger \ will also 
be necessary if order to bring the armature B into the position 

of release Vovember 20th, 1930 
338,471. March 26th, 1930.—E.ecretc O11-pReak Swrrcnes 
International General Electric Company, In f 120. Broad 

au, New Yurk 

This invention relates to electric oil-break ewitches in which 
there is attached to one of each pair of co-operating contacts an 
explosion chamber, the function of which is to confine the effects 


of the are formed at the opening of the contacts to their neigh 
bourhood and prevent it from striking the walls of the oil tank 





















































enclosing the contacts \ indicates a metal body, by means of 
which the explosion chamber is attached to the contact support 
ing conductor, B is a metallic jacket, which is attached to A 
and insulated with regard to the explosion chamber proper, by 
the hard-paner evtlinder ¢ The explosion chamber is closed at 
4°33 
G 1 KA 
~ e ¥ 
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a 
Yj, 
7 
H 
the bottom by a cover D, in which an aperture is provided for 


the passage of the co-operating contact. The explosion chamber 
has a further enclosing cylinder EF. of hard paper, which is spaced 
at F from the explosion chamber The cylinder E is attached 


to the cylinder B by means of an intermediate ring G. The 
gases produced in the explosion chamber can pass in part 
through the openings I of the cylinder B into the hollow space 
F, and thence through the openings H into the oil tank The 


aperture K in the metallic body A is prov ided for the purpose of 

allowing the gases remaining in the explosion chamber after the 

opening of the contacts to escape, thus permitting the « xplosion 

chamber to refil with oil from the enclosing tank of the contacts 
November 20th, 1930 


MACHINE TOOLS AND SHOP APPLIANCES. 


DRAWING 
14, Rue de 


\PPARATUS 
Bassot et 


338,415 24th, 
Metat Tuses, Société 
Turenne, Paris, France 


rhis invention relates to apparatus for 


i929 


Marce! 


December FOR 


(ve 


drawing tubes by the 


process in which a mandre! is fitted loosely in the tube and enters 
a drawing die through which the tube is drawn Heretofore it 
has been proposed to use a mandrel having cylindrical surfaces 
which are in contact with the tube over a considerable length 
This arrangement results in excessive friction and heating of 
the jtube, and in possible fracture of it According to the 


present invention, the and the 
that the tube is only with the mandrel over a 

small part of the length of the mandrel. By this means friction, 
heating, and the danger of tube fracture are, it is claimed, con 
siderably reduced, and the speed of the drawing operation may b« 
increased by suitably lubricating the working surfaces of con 
tact between the mandrel and the tube. In Fig. | F designates 
the gauge plate, M the mandrel, and T the tube being drawn 
As apparent from the drawing, the mandrel is of cylindrical 
shape, and has a spherical enlargement at an intermediate part 
of its length; there are two drawing surfaces A and B on the 
mandrel. In Fig. 2 there is disposed behind the drawing mandre! 
M a straightening mandrel N, so as to make the tube arrive 
normally over the mandrel M without any folding or deformation 
The inventors say that they have found that in the manufac 
ture of all tubes and more particularly in that of very long tubes 
of amal! diameters and thickness—-for that of tubes 


mandre! die are of such shaypx 


in contact very 


instance, 
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having an outer diameter of 25 mm. and 5/10 mm. thick and 
below—deformations of the tubes may occur before arrival 
into the former, the tube remaining then no longer cylindrical 
arts. These deformations occur chiefly whilst it is 

i and during the operations of annealing, scouring, 
Ou If the tube thus deformed is drawn with the main 
man. 10, & breaking of the tube may occur at the point 
where the tube is held fast between the mandrel and the former. 
In order to avoid this breaking, they dispose against the main 


wt 


N°338.415 











drawing mandrel M the straightening mandrel N the diameter of 
the base circumference of which is equal to that of the mandrel 





M and the larger diameter of which is equal to the inner diameter | 


of the tube to be drawn. During the drawing operation the 
straightening mandrel N is held against the drawing mandrel 
by the Weformations which may exist on the tube. It is urged 
to bear against this working mandrel M to restore the deformed 


tube into its cylindrical shape, so that the tube is perfectly | 


gauged hetween the mandrel M and the gauge plate former F 
Vovember 20th, 1930. 


MOTOR CARS AND ROAD TRAFFIC. 


338,259. September 9th, 1929.—ConTROLLING REGENERATION 
mm ELecrricaLty PropeLttep VEHICLES, William Arthur 
Stevens, of “* Castlemaine,”’ London-road, Maidstone, Kent. 

This invention relates to the control of compound-wound 
dynamo-electric machines of the kind used for the propulsion 
of vehicles, which will absorb electrical energy when acting 
as motors, but when the vehicles are descending steep hills or 
are being retarded on the level, will act as electric generators, 
and which, when the electro-motive force then set up exceeds 
that of the current supply line or battery, can be used to return 
current to such source of current supply, hereinafter referred to 
as the current supply line. The automatic shunting of the 
series field winding A of the dynamo-electric machine when it is 
acting as a generator is effected by means of a Nodon valve 

B or equivalent device. This valve has a resistance C in series 

with it, and the combination is connected in shunt with the 

series field winding in such a way that, when the direction of the 
current through the series field winding causes it to act cumula- 
tively with the shunt winding, #.e., when the machine is acting 
as @ motor, practically no current can pass through the Nodon 
valve, but when the current through the series field winding is 


N 
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in the other direction and the machine is regenerating, the current 
follows two paths, one through the series field winding and the 
other through the Nodon valve with its resistance C in series, 
and the latter will form a shunt to the series field winding, the 
amount by which the series field winding is shunted being con- 
trolled by the amount of resistance in series with the Nodon 
valve or its equivalent. It will be seen that with this arrange- 
ment the series field will not be shunted when the machine is 
motoring, but will be automatically shunted when the machine 
is generating, thus reducing the number of effective turns in the 
series field and therefore its demagnetising effect. To safe; d 
the lighting system of the vehicle against excessive wh > 
when the machine is eens strongly, an electric: 
operated switch D is provided, the winding E of which may be 
connected either in series, or in shunt, with the Nodon valve. 
In the former case this switch is normally closed by a spring 
F, but will be opened when current passes through its winding 
E. When closed, it will short-circuit a resistance G in series 
with the lighting circuit H H'. It will be in thie position when 


the prime mover is motoring, as, in that case, the Nodon valve 
will pass practically no current. 


When the machine is acting as 


y| 





a generator, the Nodon valve will pass a heavy current, which, 
traversing the winding of the electrically operated switch D, 
will cause it to open, removing the short-circuit from the resist- 
ance G in series with the lighting circuit H H', and thus prevent- 
ing an undue rise in voltage across the lamps I.— November 20th, 
1930. 


MISCELLANEOUS. 


338,252. September 3rd, 1929.—Execrric InpivivvuaL Drive 
rok HicH-speepD Revoivine Bopies witH VERTICAL 
Sprnp.tes, Siemens-Schuckertwerke Aktiengesellschaft, of 
Berlin-Siemensstadt, Germany, and Hans Dietzius, of 
Berlin-Pichelsdorf, Germany. 

This invention has for its object a construction of an elec- 
trical individual drive specially adapted for high-speed revolv- 
ing bodies with vertical spindlgs, in particular for the drive of 
artificial silk spinning cans, doubling spindles, and the like. 
The housing A of the driving motor, consisting of the stator 
B and the rotor C, is supported on the solid base E, with inter- 
posed elastic means, as, for example, rubber buffers D. The rotor 
C is fitted on the hollow shaft F, which is only carried in the 
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roller bearing G underneath the roter. The spindle I, carrying 
the spinning can passes freely through the hollow shaft F 
to permit of deflection therein, and is provided at its lower end 
with an enlarged portion J by which it is secured to the lower end 
of the hollow shaft. The balance drive runs exceptionally 
smoothly, and can be driven at any speed desirable. It been 
shown that the drive is not sensitive to considerable out of 
balance. A further advantage is that even at the highest speeds 
and with large out of balance the bearing is scarcely strained. 
The arrangement of the bearing permits of a simple and reliable 
lubrication. The bearing and all the other parts of the new drive 
are also easily accessible, so that the gear can be easily attended 
to.— November 20th, 1930. ; 


338,457. February 13th, 1930.—A Metrnop or WoRKING 
Pure Fvusep Smica, Quarts et Silice, 8, Rue d’Anjou, 
Paris. 


This invention may not be directly of interest to engineers, 
but is noteworthy for the appliances and processes employed 
It is concerned with the production of articles from fused silica, 
but their ultimate service is not indicated. It is explained that 


| @ block of fused pure silica, softened at very high temperature, 


| then squeezed rapidly between the platens of a press, gives a 


kind of flat cake, upon which the applicants for 
observed the following peculiarities :—(1) The surfaces are 
cracked in the neighbourhood of the centre, while the periphery 

resents no cracks ; (2) the bubbles or flaws which existed in the 
Block are found again in the centre of the flat cake, but the 


peripheral regions do not contain any. If the block subjected 


| to squeezing is made of opaque silica, the flat cake obtained is 
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more transparent at the edges than at the centre. From these 
observations, it can be deduced that the soundest parts of the 
articles, both as material and as surface, are those which have 
been given while hot a rapid displacement parallel with the plane 
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of the platens. Based upon these remarks, the present invention, 
which is dus to Monsieur Henri George, has for its objectfa 
process of moulding under pressure pure silica or any other 
vitreous material which is fusible with difficulty. It consists 
(1) in a first operation, in carrying a block of fused silica to a 
very high temperature of the order of 2000 deg.; (2) in a second 
operation, in squeezing the material while hot between two 
pistons moving rapidly in a cylinder, in such a ar as to drive 
it into cavities or moulding spaces, situated at the periphery 
of the cylinder and communicating with the interior by way of 
suitable orifices. The accompanying drawing represents in a 
diagrammatic manner, in section, this second operation, in which 
the moulding spaces are shown at A A and the two pistons at 
B B,.— November 10th, 1930 








Forthcoming Engagements. 





Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are requested te note 
that, in order to make sure of its insertion, the necessary information 

on, or before, the morning of the Wednesday 
of the week preceding the ting In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 








TUESDAY, DECEMBER 30ru. 


Roya. Ixstrrution or Great Brirarw.—2], Albemarle- 
street, London, W.1. Christmas lectures: “The Electric Spark : 


| No. I., Some Properties of Electrified Bodies,”’ by Professor A. M. 


Tyndall. 3 p.m. 
i931. 
THURSDAY, JANUARY Is: 
Roya. Lystrrution or Great Briraixn.—21, Albemarie- 


street, London, W. 1. Christmas lectures: ‘‘ The Electric Spark : 
No. II., The Spark as a Current of Electricity,’’ by Professor A. M. 
Tyndall. 3 p.m. 


FRIDAY, JANUARY 2np. 


INSTITUTION OF MECHANICAL ENGINEERS.—Storey's-gate, St. 
James's Park, London, 8.W.1I. Extra general meeting. “ An 
Experimental Investigation into Induction Conditions, Distri- 
bution, and Turbulence in Petrol Engines,” by Mr. 8. J. Davies. 


| 6 p.m. 


_— rights have | 


ENGINEERS.—39, Victoria-street, 
“Weighing Machinery,”’ by Mr. 


Junior INSTITUTION OF 
| S.W. 1. Informal meeting. 


W. A. Benton. Illustrated by slides and exhibits. 7.30 p.m. 
SATURDAY, JANUARY 3rp. 
Royat Iystrrution or Great Britaixn.—2l1, Albemarile- 


street, London, W. 1. Christmas lectures: “‘ The Electric Spark : 
No. III., Air as a Conductor of Electricity,” by Professor A. M. 
Tyndall. 3 p.r. 
| TUESDAY, JANUARY 
Roya. Lystirution or Great Brirain.—21, Albemarie- 
street, London, W. 1. Christmas lectures: ‘The Electric Spark 
No. IV., The Mechanism of a Spark and Other Forms of 
Discharge,’ by Professor A. M. Tyndall. 3 p.m. 


THURSDAY, JANUARY 8ru. 
InstiruTION oF AvuToMOBILE EnNoIneERS.—The 


orn. 


Merchant 


Venturers’ Technical College, Unity-street, Bristol. ‘ Light 
| Alloy Piston Development,” by Mr. E. V. Pannell. 7 p.m. 
| Iw~strrution or Execrrican Encixneers.—In the Lecture 


Theatre of the Institution, Savoy-place, Victoria Embankment, 
W.C.2. Ordinary Meeting. An oil painting of Graham Bell 
will be presented to the Institution by Sir ees Hirst, Bart 
The portrait is by Mr. W. W. Russell, R.A. 6 p.m. 

INSTITUTION OF MuNIctPAL AND County ENGINEERS.— Meet 
ing of the Northern Irish District at Town Hall, Main-street. 
Bangor, 2 p.m. A paper and discussion on “* Urban Works,” by 
Mr. G. H. Fleming. 3 p.m. 

Royat Instrrutton or Great Brirain.—-21, Albemarie- 
| street. London, W. 1. Christmas lectures: “* The Electric Spark : 
No. V., Some Propertiés of Sparks and Arce,” by Professor A. M. 
Tyndall. 3 p.m. 


FRIDAY, JANUARY run 
Junior Instirvtion or Enoiveers.—39, Victoria-street, 
S.W.1. ‘Monel Metal: Some Notes on its Production and 
Industrial Application,” by Mr. J. Doonan. 7.30 p.m 


SATURDAY, JANUARY 
InstTrITuTE oF British FoUNDRYMEN : 
At the Grand Hotel, Manchester. Annual dinner. 6.30 p.m. 


Royat Instrrution or Great Brirar.—21, Albemarle- 
street, London, W. 1. Christmas lectures: “The Electric Spark : 
No. VI., Large Sparks,”’ by Professor A. M. Tyndall. 3 p.m. 


MONDAY, JANUARY 


ILLUMINATING ENGINEERING SocieTy.—By invitation of the 
British Commercial Gas Association, in the Board Room at 28, 
Grosvenor-gardens, Victoria, 8.W. 1. “* Recent Developments in 
Gas Lighting,” by Mr. E. L. Oughton. 7 p.m. 

WEDNESDAY, JANUARY 

InsTITUTION OF CHEMICAL ENGINEERS.—At Burlington House, 
Piccadilly, London, W.1. “‘ The Concentration of Phosphori« 
Acid Solutions by Means of a Submerged Flame,” by Mr. ( 
Featherstone Hammond. 8 p.m 

FRIDAY, JANUARY l6ru. 
Junior Institution or Enoinerers.—39, Victoria-street, 


10TH. 
LANCASHIRE BRANCH. 


12TH 


l4rH. 


8.W.1. Informal meeting. Lecture, “Some Problems Sur- 
rounding the Reorganisation of an Engineering Works,” by Mr. 
K. W. Willans. 7.30 p.m. 


NaTIONAL CONFERENCE ON INDUSTRIAL MECHANISATION.— 
Hotel Metropole, London, W.C. 2. 
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he Power Plant C°lm™ 


WEST DRAYTON: MIDDL FSFy 








CRANE 
VALVES & FITTINGS. 


Heating, Savitary & Oil Engineers’ Supplies. 
CRANE-BENNETT LTD. 


Head Oflice & Wareho 
45-51, LEMAN STREET, LONDON, E. 1. 














DAVIE & HORNE, LTD., 


JOHNSTONE, near GLASGOW. 
MAKERS OF 


EVAPORATORS, DISTILLING PLANTS, PUMPS, 
CONDENSERS, FEED WATER FILTERS & HEATERS. 


Telegrams: “* Evaporator,” Johnstone 


LONDON OFFICE: 6, FENCHURCH ST., E.C.5 








CASTINGS, steet & sronze 
non & steet FORGINGS. 


DARLINGTON FORCE LTD. 


Darlington — England. 

















fee Illustrated 
advt. 








GIBBONS BROS., Ltd., DUDLEY 
Teleg.—Gibbons, Lower Gornal. Telephone—1@ Dudley 
Contractors to ADMIRALTY and WAR OFFICE 
PATENTEES & BUILDERS OF 
Regenerative Muffles & Furnaces 


FOR ALL ENGINEERING WORK. 














TANKS 


GALVANISING & CONSTRUCTIONAL IRONWORK, 


JOSEPH ASH AND SON, LIMITED, 
Rea-street South, BIRMINGHAM. 





BLEICHERT 


TRANSPORT PLANT.. 


See our Illustrated Advertisement in the issue of Decem- 
ber 12th, page 18, and in the issue of Jnnuary Sth, 1931. 


TRANSPORTING MACHINERY & ENGINEERING Co., Ltd., 


76, Victoria Street, WESTMINSTER, LONDON, S.W. 1. 

























150 Ton 4 Motor Crane Span 65ft. Oin 


VAUGHAN CRANES are built up to a STANDARD, 


not down to a price. Designed and made by THOROUGHLY 
TRAINED ENGINEERS from all BRITISH MATERIALS. 


THE VAUCHAN CRANE CO., LTD., 


(ESTABLISHED 50 YEARS.) 
OPENSHAW, W., MANCHESTER: 
| LONDON OFFICE : Norfolk House, Laurence Pountney Hill, E.C.4. Tel: Mansion T 7H. 


JOHN SHAW «SCES (Salford) Lo. 


WELLINGTON STREET WORKS, SALFORD. 


ESTABLISHED 1850. 


HYDRAULIC PUMPS 


= TO 500 HORSE POWER. 100 to 12,000 Ibs. PRESSURE PER SQUARE INCH. 
ACCUMULATORS. 


HYDRAULIC PRESSES 


for FORGING, EXTRUDING. 

LAMINATED GLASS. BAKELITE and other Piastic Materials. 
PLYWOOD. BALING. ANDALL OTHER PURPOSES. 

HYDRAULIC LEATHERS. TUBING. 


WORKS: T. 
OFFICE: Norfolk 


Telephone : EAST 0773 (2 lines). 


Telegrams : VAUNTING, MANCHESTER. 
























































4844 BLACKFRIARS. T. 


s: PRELUM, MANCHESTER. 
seen, Lamenee Venstany $001, Gennes E.C.4. Telephone: 7747 Mansion House 

















‘A copy of “The Engineer Directory” will be sent on 


application. 
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Boiler Makers 
and Engineers. 








HT. DANKS ceterton [? 


NETHERTON, DUDLEY, WORCS. 


LONDON OFFICE: 


SOTTO ALLL LLL ALLL LLL LILO LLL LLL 


Tanks, Chimneys 
Plate Work °=:.:" 


RIVETED OR WELDED ELECTRICALLY. 














329, High Holborn, W.C.1! 
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The 


SUPF 


HOlL 


HEATER 


OMPANY LIMITED 


ALDWYCH 








FOR 
High Efficiency, Reliability, Accessibility, Sturdy Construction. 


VERTICAL Cross-Tube BOILERS 


Walter W. Coltman & Co., 
cay pean 


Ph 


| ~, ORIVE MOTOR-DRIVE 
| ull | 














WALTER W. COLTMAN 


BOILER 


(xEW DESIGN) 





IN STOCK FOR IMMEDIATE CELIVERY. 





Manufactured by 


Ltd. 
CENTRAL BOILER WORKS, 
ENGLAND. 


7B 1 Loughborough ns: E s, I zhbor 
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Telegrams * “ BORINGS, BIRMINGHAM.” 








MELDRUMS or 
TIMPERLEY for 
ACID RESISTING 
METAL FOR ART SILK, 
CHEMICAL AND DYE 
WORKS. 














Michell Thrust & Journal Bearings 


South Benwell Newcastle-on-Tyne. 


MICHELL BEARINGS, Ltd., 


ENGINEERS & MANUFACTURERS OF 


Registered Office and Works: 





See large Advertisement page 51, Dec. 8rd 








Feed 
Water 
Heaters. 


EXHAUST & LIVE STEAM 


POLLOCK, 


GLASGOW. 


ALL KINDS FOR 


MACNAB & 
HICHCATE, 


Shettleston, 








Cc. C. 


Joists, Sections, Plates, Bars, Sheets, etc., in all Standard Sizes for the Engineering Trade. 


IRON & STEEL FROM STOCK. 


made promptly in our own Shop from Stock Material. 


Telephones : 6400 GENTRAL (6 Lines) 


OFFICES and W’*°=EHOUSES . 


SECTION BOOK ON APPLICATION. 


Telegrams : 





DUN BERLE YY « Co., 


Structural Steelwork 


“AJAX, MANCHESTER.” 


STORE STREET, MANCHESTER. 


K.usv. 
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BECHE HAMMERS 














A af 
BECHE PNEUMATIC HAMMER. 


Made in 14 Sizes. 


PNEUMATIC HAMMER 


CAN BE SEEN UNDER 
POWER AT OUR ADDRESS. 





BECHE CONTROLLED TUP DROP HAMMER. 


Sizes from 350 Ibs, to 10 tons Tup Weight. 


Delivers blows at rate of 80 to 100 per minute. 


LATEST XY PES 


LEO C. STEINLE, LTD. 


81, Marsham Street, London, S.W.1. 


TELEPHONE : VICTORIA 6175. TeL_ecrams: “ENGIRDETH, CHURTON, LONDON.” (TWO WORDS) 
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STEEL BRAKE VAN 








HURST, NELSON & CO., LTD. 


BUILDERS OF 


Railway Carriages, Wagons, Electric Cars, 
and every other description of Railway 


and Tramway Rolling Stock. 





MAKERS OF 


Wheels and Axles, Railway Plant, Forgings, 


Smithwork, Iron and Brass Castings. 


Pressed Steel Work of all kinds, 
including Underframes and Bogies. 





Glasgew Office: 78 


London Office: 32, GREAT ST. 
Cardiff Office: MERTHYR HOUSE, DOCKS. 
ST. VINCENT STREET. 


Registered Office & Chief Works: 


The Glasgow Rolling Stock and Plant Works, 


HELEN'S, BISHOPSGATE, E.C. 3. 




















AS BUILT FOR THE SOUTH INDIAN RAILWAY CO. MOTHERW ELL 
. 

—_ . a — STARTING OR - saRnsne ENGINES 
"PHONE. SODENDLETON. GRAMS "TURNSTILES. MANCHESTER) For Large Diesel & “7 other Prime Movers, 
RECORDING OR sal" a 
PENNY-IN-SLOT a = 
TURNSTILES are ise 

FOR SPORTS GROUNDS, RACECOURSES LAVATORIES FTI light Oil t. Fl 








* CHECK ISSUING MACHINES * 


FOR THEATRES. CINEMAS &c 


, W.T.ELLISON acer? - 


M.F.M. FURNACES 


CAS, OIL, COAL OR COKE FIRED. 
The MANCHESTER FURNACES, L+d., 
Ashton New Road, MANCHESTER. 


MECHANS LIMITED, 


Engineers & Contractors, 
SCOTSTOUN IRONWORKS, GLASGOW. 
LONDON OFFICE: 

10, Princes Street, Westminster, S.W. 1. 


See Illustrated Advertisement appearing every 
fourth week 


DAVIES & METCALFE, 






ETC 


Zu, NOL 
| op MANCHESTER, 
bdee 


























ENGINEERS 
FORGINGS 








HAND-HOLE 
aiid 














MANCHESTER LIMITED 
SPECIALITIES: 


WILLIAM B.CULL.& SON. ENGINEERS & 
TENNANT ST, BIRM:iNGHAM. GENERAL SMITHS | 











INJECTORS. 








Telephone: MivLano 932. Estas.sneo'875. GENERAL MACHINISTS 5|| 








ALL CLASSES. 
Illustrated Advertisement every fourth week. 

















THE WORLDS FINEST 




















SHIPS J 


are equipped with 


Parsons Generating 
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Sets and 










NNN 


Petrol or Paraffin. 


INU 





Built to B.O.T. 
& Lloyds. 
MT 
London: Vic. 2525 re 
Live 1: Bank 
it am a 10-200 H.P. 
Glasgow: Cen. 6522 5-150 K.W. 
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me PARSONS OIL ENGINE CO. L™. 


SOUTHAMPTON, 





G —“ Motors.” 












Lifeboat os 

















































The et no —o MOTOR Co., ae Coventry. 
Tele 8 .” Coventry Telephc : 5054 & 5055 

















SHIPYARD USE 


CRANES 


OF] ALL TYPES, 
STEAM, ELECTRIC {OR OIL ENGINE 


oe. 
NGO: & HUBBARD| 








Telegrams ; 


Lifting. Leicester. Telephone: No, 576 
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“NICLAUSSE” 
—10,000,800 H.P. in service— 
WATER TUBE BOILERS, 
SUPERHEATERS—ECONOMIZERS 


Automatic Stokers. 
THE BRITISH NICLAUSSE BOILER CO., LTD., 
The Clock House, Arundel St., Strand, W.C. 














rn 


MULT od 
NEW “Thompson” 


BOILERS 


EX STOCK. 


ju 








WOTERHAS 08 





MOST MODERN “ DISH-END” TYPE 


WITH CORRUGATED SECTIONS. 


Shop No. 
1-30ft. x 9ft. 3in. x 200Ibs. W.P. 6948 
2-30ft. x 9ft. 3in. x 160lbs. W.P. 6848/9 
1-30ft. x 9ft. 3in. x 1201bs. W.P. 7012 
2-30ft. x 8ft. 6in. x 160I1bs. W.P. 6970/1 
2-30ft. x 8ft. 6in. x 160lbs. W.P. 6983/4 
1-30ft. x 8ft. 3in. x 120lbs. W.P. 6982 
1—30ft. x 7ft. 6in. x 120Ibs. W.P. 6945 
1-28ft. x 7ft. 6in. x 160lbs. W.P. 6785 
2—24ft. x 6ft. 6in. x 150Ibs. W.P. 6974/5 
1-10ft. x 4ft. Oin. x 120Ibs. W.P. 6443 


All the above Boilers are built from 
“Siemens Martin” Acid Steel. 


SUPERHEATER AND PIPEWORK 
INSTALLATIONS. 








Repairs to all types of Boilers by first-class men. 


JOHN THOMPSON 


(WOLVERHAMPTON) LTD., 
WOLVERHAMPTON, ENG. 
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SOOT BLOWERS 


for Water Tube Boilers & Economisers. 


Complete flue-cleaning and dust collect- 
ing installations for Lancashire Boilers. 


The British Soot Blower Co., Ltd., Preston. 








A BOOKLET DESCRIBING 
BIBBY COUPLINGS 
Will be sent to any Engineer by 


THE WELLMAN BIBBY CO. LTD., 


VICTORIA STATION JHOUSE, VICTORIA§ ST., LONDON, S.W. 
Telegraphic Address: Couplings, Sowest, London. 
elephone No.: Victoria 7752-3-4. 


PETTER)] 
OIL & PETROL ENGINES 


SIZES: 1% ro 400 B.H.P 


PETTERS LIMITED. 
LONDON: 75b. QUEEN VICTORIA ST..E.C4 
| _ Works YEOVIL,ENGLAND. 


WOOTTON BROS., Lt. 


COALVILLE, near LEICESTER. 
Telegrams: Wootton Coalville. 
Brickworks Plant. Sanitary Pipe Plant 


CLAY-WORKING PLANT. 


Colliery Plant. General Millwrights. 


Wm. JOHNSON & SONS, 


LTD.,, (LEEDS) 
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BOVING 
‘GS PULP & PAPER 


WATER POWER 


PLANT MAKING MACHINERY 














LARGE VERTICAL SHAFT IMPULSE (PELTON) TURBINE 


30,000 B H P. 
HIDROELECTRICA TBERICA 





Two units each designed for: Head 345 Metres. Speed 428 r.p.m 


RIO CINQUETA SPAIN 


BOVING & CO., LIMITED, 


Head Office: 56, KINGSWAY, LONDON, W.C.2. Branches: NEW ZEALAND, INDIA & JAPAN. 




















Urquhart Lindsay & Robertson Orchar, Ltd. 
BLACKNESS & WALLACE FOUNDRIES, 


DUNDEE, 


Machine-moulded and Machine-cut Gears of every 
description and any size. 


SHAFTING, FIXINGS, PULLEYS & GENERAL ENGINEERING. 


STAINLESS STEEL & IRON 


Made by the Inventor at 











BROWN BAYLEY $ STEEL WORKS L" SHEFFIELD 


See Ulustrated Advertisement last week and next. 















HENDERSON 
DUPLEX 
CABLEWAY 
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ERECTING 
RAILWAY 
VIADUCT 


AT 
MATAHOURA 
GORGE, 
NEW 
ZEALAND. 


LOAD 5 TONS 
(on each hook) 
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SPAN 550 ft. 
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LONDON OFFICE: 
AMBERLEY HOUSE, 
12, NORFOLK STREET, 
STRAND, W.C. 2. 


Telephone: Temple Bar 8926 (2 lines). 


TELEGRAMS: 
CRANES, ABERDEEN. 








TELEPHONE: 
ABERDEEN 3162 (3 lines). 
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PATENT CUTTER HOPPER DREDCERS, 
BUCKET AND PATENT DIPPER DREOCERS, 
FLOATING CRANES, COLD & TIN RECOVERY 
DREDCERS, AND DRAC LINE DREDCERS. 


New Buckets, Links, Pins, Gearing, etc., supplied for existing Dredgers. 


FLEMING & FERCUSON, LTD., 


Shipbuilders and Engi s, PAISLEY, SCOTLAND. Estab. 1878. 
Telegrams: “‘ Paatnix, Paisizy Telephone No.: Paisiey 2648. 


London Agents: Mesers. Nye & Menzies, Cape! House, 62, New Broad St.. 
London, E.C. 2. Telephone No.: LonpoN WALL 5846. 





















FOR ALL PURPOSES 
| ro 2000 bP 


WRITE FOR CATALOGUE 


TURBINE CEARS LTD 


. | DOUBLE HELICAL GEARS 















ROPEWAYS L"™ 
ALDWYCH HOUSE 
LONDON, W.C. 2. 
"Phone: Holborn 566) (5 lines) 
Telegrams : Ropeways, London 
CONSTRUCTORS OF 


AERIAL ROPEWAYS 
ON THE “ROE” SYSTEM 


ens By 





HOP Mie eae 





GREETINGS 

















~~ om and ensure prompt attention to 
CUSTOMERS enquiries and orders for— 
THE WORLD OVER 





The Compliments of the 
Season and 
A Prosperous New Year 


PAY. ALIT 1ES 


including: 





ENG 


Hand-sewn LEATHER BELTING; 
**Balatite’’ (rd.) BALATA BELTINGS; 
High-grade LUBRICATING OILS & 
GREASES; PACKINGS & JOINTINGS; 
HOSEPIPES ; SEMI-ROTARY PUMPS; 
BOILER MOUNTINGS and all 
Engineering 


STORES, TOOLS 
| & SUNDRIES 








from: 


DANIEL ADAMSON 


& CO., LTD., 
DUKINFIELD. 


JOHN HUDSON AND CO.'S SUCCESSORS 
72. Cannen Street. London, E.< 








HULL FORGE IRON & STEEL CO.., Lid., 
Manufacturers of 
BAR IRON & STEEL 
in sections and iti 
EAST RIDING IRON WORKS, HULL. 
London Office: 38, Victoria Street, 5.W 





TUTNUDONAEGEOODOANOUEDEAAnOROOAARNNO EE tAdtOE 




















| J. W. JACKMAN & CO., LTD., 


ASK FOR SECTION 6R ulcan 
v Works, MANCHESTER. 






















































































CATALOGUE. 
CHARLES TAYLOR ILLUSTRATED LISTS Manufacturers of 
(IRM™.) LTD. 
SANT | dladly sent upon request | Sano Biast Machines. 
| W. He WILLCOX & CO, LTD- 
BROTHERHOOD GENERAL ENGINEERS’ STORES, RTH | 
REFRIGERATING PLANT. | 32-38, SOUTHWARK ST., LONDON, S.E.1. 
— OIL ENGINES 
PETER BROTHERHOOD, LTD. ESSO 
PETERBOROUGH. * a a . . cs * ® « ? B's MU Ae main Poole _. 
See our large advertisement December 12th. Branches {7h “gees it Ge 
SPECIALITY: 
rEEBLES SUPERNEATERS “% %5.2c"||| capstan LATHES || | SCRIVEN 
ELECTRICAL MACHINERY 
AND TRANSFORMERS ‘iis Re nc gone The TIMBRELL & WRIGHT MACHINE "TOOLS 
; St., BIRMINGHAM. 
See Advt.—“‘ Engineer "’"—Dec., 5. Png tee Advt. December 12th. oe. kB ~~ a 
RAILWAY & 
GRAIN, cHiLL & sTec. ROLLS|| MACHINE CUT WAGON 
eee eee || WHEELS 
R. B TENWENT, cmcrco, ——— HARTLEY sons ace CASTINGS 
COATBRIDCE, W.B.||The REID GEAR Co., 9x3t,.|| etauria, STOKE-ON-TRENT 
See Tlustrated Advert. in issue of December 19th. 






































NGINEER Dec. 26, 1930 








TRANSMITS ALL THE POWER. 


It Slips not—so wastes not. 
It Stretches not—It breaks not. 
It is the strongest belt known. 


GET IT. 


Write the Sole Manufacturers : 


FLEMING, BIRKBY & GOODALL, LTD., 
WEST GROVE MILL, HALIFAX, ENG. 


Telephone: 3748 (2 lines). 
Telegrams: “Fleming. Phone, Halifax.” 
Landon: 1, Broad Street Place, B.C. 2. 





a ee 



































===0PpE 


DRIVES «= 


SHORT CENTRES, ARE CLEAN, POSITIVE, FLEXIBLE 
LONG.-LIVED, SILENT, AND BREAKDOWNS ELIMINATED. 





























100 H.P. “ TEXROPE” DRIVE TO 8’0 HARDINGE MILL 








F.w. 9028 








MORE THAN $5,000 “:TEXROPE” DRIVES 
TO ALL CLASSES OF MACHINERY FROM } H.-P. to 2,000 H.P. 
SUCCESSFULLY TACKLING THE HEAVIEST DUTIES. 














WHAT INDUSTRY OWES TO CHEMICAL SCIENCE. 


Cr. 8vo. 6s, Od. net. 


By RICHARD B. PILCHER & FRANK BUTLER-JONES, B.A. (Cantab.), A.I.C. 


WITH AN INTRODUCTION BY 
Sir GEORGE BEILBY, LL.D., F.R.S. 


CONSTABLE & CO., Ltd., 10, Orange Street, London, W.C.2. 








MADE AND SUPPLIED ONLY BY 


FRANK WIGGLESWORTH & Co., Ld. 
ENGINEERS, SHIPLEY, YORKS. ‘Grads! citron smcey. 


LonDon ADDRESS : 28a, BASINGHALL STREET, E.C. 2. 
: 2611 MurTror. "Grams: CLUTOHDOM, AVB, LONDON. 


LET US SEND YOU OUR DATA BOOK & CET THE FACTS. 














superior.”’ 








** Engineering.”’ 
“It can be safely said that, as a work of 
general utility to every practising engineer, 
the present issue of the Year Book has no 


“Technical men usually have one book in 
their library which takes premier place, the 
first volume to be comminel 

that may arise in the day’s wor To the oe yea 
engineer such a desideratum is answered by Motor Ship. 


Kempe’s Engineer’s Year Book.” 


* Kempe ’ on his desk 


THERE ARE MANY BOOKS OF REFERENCE FOR’ ENGINEERS 
THERE IS NONE LIKE 


KEMPE’S ENGINEER’S YEAR BOOK 


Price 31/6 1930. Price 31/6 


PRESS APPRECIATIONS. 





** Electrical Times.”’ “ Machinery.” 
“ Kempe’s Enginear’s Year Book is ‘The present volume follows closely on 
thoroughly well known and appreciated in the lines of previous issues and fully main- 
all ish-speaking countries of the world.” tains its reputation as an invaluable source 


of information for engineers.’ 


ais Manchester Guardian.” 
“It has, indeed, been recognised now for 
many years as the standard work of reference 
on all matters connected with the modern 


~ practice of civil, mechanical, electrical, 
‘* The Iron Age’’ (New York). marine, gas, and, in fact, all branches of 
engineering. 
“As a single volume covering the whole ' 
field of engineering and its allied topics, **Mechanical World and Engineering 
this apparently leaves little to be desired.” Record.”’ 
“The book deserves a wide circulation, 
‘*Glasgow Herald.”’ since it is a useful and trustworthy source 


of reference without a parallel amongst 
volumes devoted to English engineering 


on any questions practice.” 


“Every field of engineering is covered, 
and there is no book in this country, and 
possibly, in the world, which deals so generally 


“Journal of Commerce.” with engineering science in & manner 
“This valuable technical reference book is, eminently useful for those engaged in any 
in its latest form, as up-to-date as it is possible — of a 3 a A indispensable bad 
to make it, and keeps pace with the most engineers P ers.” 
recent advances in engineering knowledge. “Municipal Engineering and Sanitary 

Journal of the Institution of Mechanical Record.’ 

Engineers. “‘ Kempe’s is an encyclopedia of engineering 
practice which, in its completeness, fy jess 
“ Every engineer oane. have a copy of and directness, is absolutely indisPensable 


and in many ways incomparable.’ 


The 1930 edition is NOW READY and may be obtained upon application to: 
THE MANAGER, THE ENGINEER’S YEAR BOOK, 28, Essex Street, Strand, W.C. 2. 
TRADE Autnts; CROSBY LOCKWOOD & SON, 7, Stationers Hall Court, Ludgate Hill, London, E.C. 4. 
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“HARCO” 
Perforated Steel 
GANGWAY PLATES 
FLOORS & 
STAIR-TREADS 


The Clews Petersen 
Piston Ring and 
Engineering C° Se 
West Heath Works, Mill 








TRIER’S PATENT 





Designed for strength and safety 

under the heaviest load conditions 

Che perforations ensure a perfect 

non-slip surface and permit the 
free entry of light and air 


Supplied in sections of the requisit« 

width and length, or we will under- 

take the erection of complete 
installations 


Illustrated Folder E 473 sent on request rs 


SPP SM DE 


“SPLIT GRIP” 
COLLAR 


As useful as a split 
pulley, 

MADE IN 

F HALVES. 


No set screw to 


Cause Accidents. 


GRIPS LIKE A 
VICE. 


Fixed or removed 
without 





GAHARVEY & Coucull Fin 


WOOLWICH ROAD 
LONDON $.E.7 


Disturbance. 
Sole Makers— 


TRIER Bros. Ltd., 
36, Victoria St., Westminster, S.W. 


NEWTON, BEAN AND MITCHELL, 


Engine Builders and Millwrights, 
Dudley Hill, BRADFORD. 


Telephone: 125 Dudley Hill (2 lines) 


“ Apaorr, Drotar Hw.” 


Standardised Manufactures :— 
UNIFLOW, TANDEM, CROSS COMPOUND 
AND VERTICAL ENGINES. 

All with our Improved Piston Drop Valves. 
CONDENSING PLANT. 
TRANSMISSION MACHINERY OF ALL KINDS. 
ENGINES INDICATED AND DETAILED 
REPORTS PREPARED. 


correspondence, which shall have our beet 
attention at all times. 


Telegrams : 


We invite enquiries and 


CRANES 


of every description. 


WRITE FOR CATALOGUES. 


JOHN SMITH “#582 Keighley. 


LTD., 


Inland Telegrams: “CRANES, "PHONE, KEIGHLBX ™ 
‘ Foreign Telegrams: “CRANES, KEIGHLEY.” 
THRES-MOTOR ELECTRIC OVERHEAD TRAVELLING CRANE. Telephone 2039. 
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STEEL PLATE FRAME 
PUNCHES & SHEARS 





Splitting Shears and Punch with Bar, Angle“and,Tee Bevel Cropper. 


JAMES BENNIE & SONS LTD. 


CLYDE ENGINE WORKS, GOVAN, 


GLASGOW. 





REASONS 


6R YOU SHOULD USE 


PRITISH MADE 


Sel, if Locking Serew [hread 


BOLTS AND NUTS 


Greater strength. 








- Self-locking without’ acces- 
sories. 





No wear. 
aes | 
NUT LOOSE 


Speedy fitting. 
Moderate prices. 


PAW Ne 


Immediate deliveries from 
stock in principal industrial 
centres. 





WRITE for descriptive booklet, 
N.P.L. official tests report, 


samples and testimonials. 


NUT LOCKED 


BRITISH DARDELET THREADLOCK LTD., 
CHASE ROAD, LONDON, N.W.10. 




















ut 






s 
Eevators & CON. 
VEYORS OF ALL TYPES. 
WAGON TIPPERS, RE. 
CIPROCATING & ROTARY 
SCREENS, COAL 
BREAKERS & FEEDERS. 


li 










Coxe STORAGE BY 
CRANE & TELPHERAGE 
WITH AUTOMATIC SKIP 
PILLERS. COAL AND 
COKE BUNKERS 
HANDLING PLANT FOR 
ANY MATERIAL. 
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A043 THE WEST 
cat Ps. S 

2 oS ID eo S 


as CG 


“ STOKER, 
vocncscncngatanseetioscerecsh ee eo Fd A Meee esueens 
LONDON: pre PA NEW YORK (U.S.A.): SYDNEY 
Regent House, Kingsway, 8, f ti West Gas Improvement Co. of Union House, 243, George St., C1 
W.C.2. eben - ~ oy Montrouge 1 és a 7n ‘Amerion Incorporated, Sydney, N.8.W. 

Tel. Add.: “Tmvertret, West- 74. Add.: “Cormi ieee 441, Lezington Avenue, New York. Tel. Add. : 


Telephone: Holborn 4108 — ongioard 27-05 aad 27-96. 





= Mfc Coal x Coke 
@ Jj Handling oie. 


AS IMPROVEMENT CO., LTD. 


MANCHESTER. 















LIP-BUCKET CONVEYOR 
OAL AND pt 


“ Vertical, Sydney.” 
Telephone: B5806. 


Tel. Add. ; * Verticals, New York.” 
| Teephone: Murray Hill 7242. 
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MANUFACTURERS OF 





METALLIC DISC VALVES 
Multiplex dead-lift or Flexible types. For Air, Circu- 
lating, Hydraulic, Feed, &c., Pumps. Easily fitted to 
existing Pumps. 


Supplied to over 300 Warships of the British Navy. 
CORRUGATED METALLIC JOINTS 


Made of Brass, Copper, Nickel, Monel Metal, Steel, &c. 
Of any shape or size. For Steam, Hydraulic, Oil or 
Blast Pipe Joints. 


] SEAMLESS COPPER JOINT RINGS 


Soft annealed. Of all sizes, shapes and sections. 





COPPER-and-ASBESTOS JOINTS AND WASHERS 
For Steam and Water Pipe Joints. Motor Car, Diesel 
and Aero Engines. 


FIBROUS METALLIC PACKING 


For Glands of all types of Steam Engines. Suitable for 
High or Low Pressures. 


LEAD FIBRE 


For Jointing Gas or Water Cast Iron and Steel Mains. 


MANGANESE JOINTING PASTE 


For Steam, Water or Gas Joints. Specially suitable for 


use in conjunction with Corrugated Metallic Jointing. CORRUGATED METALLIC JOINTS. 


Illustrated Catalogue on application. 





METALLIC DISC VALVES. 













THE NEEDS OF PROGRESS 














The photograph shows 
18° & 14° bore Creased 
Return Bends. 


Progress in modern industry continually calls for improve- 
ments in the materials used; so in steam practice the high 
pressures and temperatures of to-day demand of pipes strength, 
reliability and the power to withstand long, continuous use 
under arduous conditions. 


Aiton’s pipes have for many years maintained a reputation 
for reliability and efficiency; their designs will deal with 
any conditions arising in steam practice, and their construc- 
tion will defy the hardest service. 


cr 
} 
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AULD’S VALVES. 


FOR ALL PURPOSES. 


ENSURE 
SIMPLICITY 
ACCURACY 


RELIABILIT 
AND 


DURABILITY 
—o— 


TSLEGRAMS: 
“ REDUCING.” 


Copzs: 
ABC 6rs ED. 
ENG: 2np ED. 


DAVID AULD & SONS, L» 


WHITEVALE FOUNDRY. 


GLASGOW. 


wm TENA 


to 
“ - --———— 
. . 














1 Grand Prize at Brussels 


The Glenboig Union Fire Clay Co. | 








Where others meit 
or split up 
Glenboig stands. 


60 First 
Awards at Inter- 
Rie and Home 

hfbitions, including 
1910. 


Im every case the Highest 
Award given for Fire Clay Goods 

















See Illustrated Advertisement last and next week 


GLENIFFER ENGINES LTD., 





Anniesland,. GLASGOW. 








see ts mark? ? 


The ¢ 
as 





Jiamond trade ma 
es 


ve y j ° 
See our 80-page Catalogue post REE. 
JENKINS BROS. Ltp 


(Dept. 1), 6, Gt. Queen Street, W.C. 2 
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DEMAG-—Level Luffing Cranes 


adapt themselves, both in type and shape, to all local conditions. The jib- 

head and the load move in a horizontal plane. The clear space in front 

of the jib is very considerable; and therefore, bulky goods also can be hoisted 

up quite close to the jibhead pulley. Descriptive pamphlet and detailed 
offers forwarded on application. 


DEMAG Aktiengesellschaft, Duisburg, Germany. 


British Agents :—~ 


MAURICE WARLOW & CO., 12, Victoria Street, London, S.W. 1. 


Telegrams: Morwariow, Sowest, London Telephone: VICTORIA 2612/3 





- DUISBURG 
















enables us to roll on a metal core and produce 
hollow bars in any class of Steel with a larger hole, more accurate 
in shape, straightness and centrality. 
Please submit your oan oat and = 
DUNFORD & ELLIOTT (sservieup 





urp.), aTrrective® weary werss, SHEFFIFLD 












:-BARR KILMARNOCK 
. ‘= 791 (wo Lines) 


of - 
L EMBOSSED MANHOLE DOORS, 
ES, PISTONS. WELDLESS STANDPIPES. 


INDS OF - 
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| ROR BAR WORK ‘ 
AT LOW COST. | 
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This lever is produced in one operation in six 
minutes on a Herbert No. 13 Hexagon Turret 

















Lathe. Material 1)" M.S. Bar. 0 
5 
= 

ERBERT Hexagon Turret Lathes have anti- used to best advantage. Heavy reductions in diameter 7. 
friction bearings and covered beds. can be made in one cut. Alignment is practically s 
These, in conjunction with Roller Steady Turning everlasting. Depreciation and maintenance costs are 5 
Tools, enable the new high speed cutting alloys to be very low. a 
No. 11 ... 2” x 30’ No. 13 ... 2?" x 36’ No. 19 ... 34” x 42” IMMEDIATE . 
We also make a smaller size with ordinary bed and plain bearing spindle—No. 1 ... 1%" x 27° DELIVERY. a 
o 

5 











ALFRED HERBERT LTD COVENTRY === 
| 


OBUSTON 


REGISTERED TRADE MARK 





‘BROOMWADE 
Air Compressors 


BRITISH MADE. 


“BROOMWADE 


COMPRESSED AIR 
EQUIPMENT has a 


Sterling Reputation for 














Gravel Pump 


RENEWAL COSTS are very low, and 
necessary replacements are made easily and 
quickly. The pump shaft is fitted with a 
specially hardened steel bush which is renew- 
able at very small cost. As the replacement of 
such an expensive item as a complete shaft is 
unnecessary, a great saving is made. 





The main shaft is made in two parts so that the 
pulley endof the shaft need not be disturbed and 
the whole operation of replacing a worn impeller 
occupies onlya FEW HOURS. These features 
indicate that in the “ RoBuston” renewal costs 
and the loss of working time have been 


REDUCED TO A MINIMUM. 


Efficiency and Reliability 
wherever compressed air 
is used. On land and sea, in all parts of the 
world, this reputation is being daily extended, 


a ; and our works -the most modern and probably 


Further special points of the “ RoBuston” 
yet to come—do not miss them. 


Send for Catalogue 15 G. 






and Rotary Com- the largest of their kind in this country 


yressora, Station- ° 
} together with an organisation built u during 
ary or Portable , p uring 
Types to suit al nearly 3O years’ specialised experience, is at 
duties : ‘ 
your service 
Cataloques and 
other informa- 


tion on? quest, 


- 
. 
- 
o 
” 
_ 
. 
. 
+ 
. 
. 
- 
* 
. 
- 
7 
s 
s 
* 
- 
a 
o 
s 
oa 
s 
s 
. 
. 
. 
* 





} — —o1"—_— 4 ™ eS 


BROOM « WADE [”° wits. || RUSTON-BUCYRUS, LTD., LINCOLN. 
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“We must stipulate that 
EARLY COMPLETION 


IS ESSENTIAL...” 


F the time factor is important, 
Braithwaite Tanks are the proved 
choice when tanks are required. 

The photographs shown demonstrate 
graphically that Braithwaite’s make 
short work of erecting even the largest 
capacity tank. 


This particular order was for a 
tank 136’ by 92’ by 16’ required 
for the storage of molasses and believed 
to be the largest of its kind in the 
country. It was erected, starting from 
zero, in 56 days. That is efficiency: 
That illustrates the triumph of the 
Braithwaite Pressed Steel Unit Plate. 


Braithwaites have hundreds of 
thousands of these plates in stock; 
from them are built up tanks of any 
capacity—2} million gallons down to 
220 gallons—in the shortest time. 
Easy to erect, simple to maintain, 
either on steel towers or at ground 
level; the capacity can be arranged 
so that it can be enlarged if required. 


Write for data. 


BRAITHWAITE & Co. 


Telephone Ly Victoria 38573- 


(@irRENGTN 
(= —— 
(SECURITY) 


ENGINEERS umirep. 


15, BROADWAY BUILDINGS, WESTMINSTER, S.W. 1. 


Telegrams : ‘‘ Bromkirk, Phone, London.” 
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ASSOCIATED BRITISH MACHINE TOOL MAKERS L: (as 
17, GROSVENOR GARDENS. LONDON, S.W.!I. iG 




















ARE BUILT IN LARGE 
BATCHES TO JIGS 
AND GAUGES WHICH 
ENSURE INTER- 
CHANGEABILITY, 
AND DELIVERY OF 
NEARLY ALL SIZES 
CAN BE OBTAINED 


“FROM 
STOCK 











A cordial invitation to visit our works is extended to all 
engineers interested in the economical increase of production. 


H. W. WARD @ Co. LTD., DALE ROAD, sELLY OAK, BIRMINGHAM. 
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In general construction 
this lathe follows the well- 
proved Lang Standard 
Lathe, but embodies a 
new Friction Headstock 
having 3 gear ratios and 
3-step cone pulley. Quick 
withdrawal motion is also 
provided, and four auto- 
matic knock-off stops 
serve the sliding, surfac- 
ing and feed motions. 





8; INCH CENTRE FRICTION CONE HEADSTOCK LATHE WITH 
3} INCH HOLLOW SPINDLE. 


Full descriptive Literature of the famous “ Lang” range of Sliding, Surfacing and Screw- 
cutting; Surfacing and Boring; Brass Finishing Lathes; Gear Tooth Rounding Machines 
will be sent on request. 


— JOHN LANG & SONS, LTD., JOHNSTONE. — 


= — ~ = Oe EL a > a a te oo ee 
Rilo ee Bees 











lied to’ 





2°dia.supp 


es 








fa 
oa 
= 
A 
oe 
ao) 
Z 
= 
oo 
ee) 
e 








Free eat copes 3 ete <3 mi ; : rape ee eee 
A RE OI Ee RCI E Sin go ONG 
+ - ' $ r 


IE TE 




















Dec. 26, 1930 THE ENGINEER 17 

















- a ——— —— 











STEEL FOR STRENGTH - SPEED - SECURITY 


CONSTRUCTIONAL STEELWORK 


OF EVERY DESCRIPTION 


STEEL BUILDINGS - ROOFS - BRIDGES 


HYDRAULIC PRESSED WORK - TANKS - FORGINGS 


JOHN LYSAGHT LIMITED 


LONDON OFFICE; St. VINCENTS WORKS CONSTRUCTIONAL WORKS 
66, CANNON STREET, E.C. 4 BRISTOL 


BUILD WITH STEEL 




















NETHAM, BRISTOL 
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Increasing tractive power 


When the Consolidated Mining & Smelting Company 
of Canada Ltd. wished to bring up the weight 
of their mine locomotives from 9; tons to 13; tons 
(retaining the original motors) in order to increase 
their tractive power, they were faced with the 
difficulty that if the greater weight prevented 
the wheels from slipping when full power was 
suddenly applied, the armatures would probably 
burn out. The solution was to reduce all friction 
to the minimum except between tyres and rails. 
This was accomplished by fitting 











[his indicates one only of the many advantages of 
Hoffmann Roller Bearings as applied to axle boxes 
We shall be pleased to give you an outline of the 
benefits you may expect from their use. Please send 


us full particulars of the conditions obtaining 


Hoffmann Roller Bearings 





to the axle boxes. Not only was the anticipated 


THE trouble averted, but power has been saved both 
HOFFMANN in starting and running, and in the ability to coast 
MFG. CO. LT: over long stretches. The owners express them- 
CHELMSFORD selves as being very pleased indeed with the results. 


ESSEX 











































18 





THE ENGINEER Deo. 26, 1930 











CLARKSON 


Silencer 


BOILERS 


—Y © > 





Greatest performance for size—7 lbs. 
evaporation per sq. ft. of heating sur- 
face from Diesel exhaust gases, 





NO TUBE TROUBLES. 
NO PRIMING. NO SCALING 


Most accessible for cleaning. 


Consult the Waste Heat Specialists 


THE 


Clarkson Thimble Tube Boiler 
COMPANY, LIMITED, 
613, AUSTRALIA HOUSE, 
STRAND, LONDON, W.C. 2. 


Temple Bar 2112 Clarsteamo, "Phone, London. 














EDWARD MERCER, LTD., 


Hollins Ironworks, 


Hollinwood, near Manchester 


Manufacturers of all kinds o7 


BOLTS and NUTS. 
H.W.KEARNS & CO., L®- 


BROADHEATH, MANCHESTER. 


MACHINE TOOLS FOR ENGINEERS. 
Tel. No. 221 Altrincham. 


See our Illustrated Advertisement in issue of Dec. 5, 


LEA 
RECORDERS 


For all purposes, where 
ACCURACY is required. 
Write for latest information to:— 
THE LEA RECORDER CO. LTD., 


Recorder House, Cornbrook Park Road, 
MANCHESTER. 


Gee 



































STEEL PLATE 
CONSTRUCTIONS 


CHEMICAL PLANT IN 
ACID RESISTING STEELS 


2 _ & 
CAST IRON WORK 
OF ANY_TYPE. 
* © w 
GAS PRODUCERS 
= wn * 
THEISEN GAS WASHERS 


STOCKTON-on- TEES. 








Creating a New Standard 
of Portable Tool Efficiency 


hb HIGH FREQUENCY 
ELECTRIC TOOLS 


Make Possible Startling 
Production Advantages 


The three outstanding advantages of Thor High Frequency 
Electric Tools are : 7 





tr. Constant Rate of Speed 
2. Simplified Construction 

3. Light Weight. 
Advantage No. 1 (Constant Rate of Speed) offers tremendous 
possibilities in increasing production. Each operator’s output 
is increased several times with no strain cn man or machine. 
Advantage No. 2 (Simplified Construction) eliminates the 
use of commutator and brushes which have caused trouble 
in most Universal motor tools. This new and improved 
construction does away with the frequent servicing here- 
tofore necessary. 
Advantage No. 3 (Light Weight) results in easier handling 
by workmen, assuring greater efficiency. This feature also 
makes possible the use of only one man on heavier jobs, 
which heretofore always required two men because of the 
size and weight of the machine used 
No matter what the operation—drilling, reaming, tapping, 
screw driving, nut driving, stud setting, grinding, sanding 
it can be accomplished more quickly and efficiently with Thor 
High Frequency Tools than ever before 
Many plants will testify to the great savings effected with 
these new tools. Investigate their possibilities. Learn what 
they are doing for others and what they can do for you. 
Complete information is yours for the asking. 


We also manufacture a complete line of Uni- 
versal Electric and Pneumatic Tools. Literature 
sent willingly on request. 


TOOLMAKERS SINCE 1893. 


INDEPENDENT PNEUMATIC 
TOOL CO. 


LONDON, 8S.Wv.1. 


Cables: ‘* Thortool,”” London 





Incorporated in U.S.A. with Ltd. Liability. 
40, BROADWAY, WESTMINSTER, 


Telephone: Victoria 6655. Telegrams: “‘ Thortool,”’ Sowest, London. 























DE BERGUE & Co., Ltd. 
MANCHESTER. 





NEW PATENT 
RIVETING 
PROCESS 
FOR ALL 
SHEET 
METALS. 


British Patent No. 323,446. 
Foreign Patents Pending. 











The illustration shews samples in Stainless Steel 20 gauge. Figs. | and 2 shew the back and 
front faces. Figs. 3, 4 and 5 shew similar samples, in each of which one rivet is not finished. 
Before riveting, the sheets are flat. 

The countersunk effect is obtained by the original special flat rivet head being pressed flat into the sheets, causing 
them to sink into a cupped depression in the riveting tool simultaneously with the heading of the rivet. The shear 
stress is removed from the rivet shank, being taken by the interlocked sheets. A squeeze-type pneumatic riveter is used. 


MORE THAN TWICE AS STRONG AS ORDINARY RIVETING. 
GIVES PERFECT TIGHTNESS AT AN UNUSUALLY WIDE PITCH. 
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YARROW MARINE BOILERS 


totalling over 


30,000,000 SQ. FT. HEATING SURFACE 


installed in 


SEVERAL THOUSAND VESSELS 
Over 3,000,000 Sa. Ft. Heating Surface 


installed in 


: THE MERCANTILE MARINE 
DURING THE LAST THREE YEARS ALONE 


YARROW-GLASGOW 
























































“GWYNNES” 
CENTRIFUGAL PUMPS 


AND 


COMPLETE PUMPING INSTALLATIONS 
STEAM, OIL OR ELECTRIC POWER 
for 
DRAINAGE, 
IRRIGATION, 

DOCKS, 

MINES, 
WATERWORKS, 
HYDRAULIC POWER, 
SEWAGE, 

FIRE, 

SALVAGE, 

SUCTION DREDGING, 
BOILER FEEDING, 
CIRCULATING, 

AND ALL STANDARD & SPECIAL SERVICES 
FOR PUMPING WATER, OIL OR 
OTHER LIQUIDS. 











GWYNNES PUMPS LTD 


MAKERS SINCE 1849 OF CENTRIFUGAL PUMPS FOR ALL SERVICES 


HAMMERSMITH Hammersmith Works 
LONDONW6 €S LINCOLN 
Telephone: Riverside 1910 Telephone: LINCOLN 18 


Telegrams: Gwynne Londor Telegrams : Gwyanes Lincole 
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N.B. “ The Serration 
mean Strenath.’ 


= 2 


Seamless Steel “Force-Beed 








Pattern No. 39. 
Co 


poly hey 


1 Gall. 
rruga 
Bottles th Spout b 


» 5 Gallo 








OIL 
CABINETS 
Complet — Pum 
poy zes 1 t 0 gallon 

“SAVE TIME 
& MAKE THE 
HANDLING 
OF OIL A 
PLEASURE.” 
Painted Red Enamel 





Pattern 
No. 8. 





+ Pint 





Seamless Steel Valve Type. 
Write for FREE 











CATALOGUE. 
To 








WHITECROSS 
RAN COATED ELECTRODES 
Oe ies PORAL PR 
YPES & Que ES 
PANY US 
N ENGLAND 















JB STONE G: 


LTD. 


NEW HEAVY TYPE 
PATENT 


NIBBLING 
MACHINE 


for rapid cutting of sheet meta/. 





KS 


J.B. STONE & CO.,LTD 
135,.FiNSBURY PAVEMENT. 


LON DON 




















3 
2 
is 
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“ English 
Electric” 
View of three 2,000 k. W. 


Rotary Convertors in the 
Mansion House 

Substation =i : ar 

of the London Electric § ER Se se = 5; pee . 
Railway. 4 CES DO. Ae 


IN THE HEART OF THE EMPIRE 


“English Electric” 


ROTARIES 


AND CONTROL EQUIPMENT 








are selected because of their efficient and 
modern design combined with their established 
reputation for dependability. 


They are maintaining supply in hundreds 
of 


Australia, 


important undertakings in Argentine, 
Brazil, Canada, Great 


Britain, Greece, India, Japan, New Zealand, 


Poland, Russia, South Africa, 


France, 


Spain, etc. 


Write for Publication No. K 80 





AUTOMATIC TRACTION 
SUBSTATION 


View of Two 2,500 k.W. Rotary Convertors 
in the Russell Place Automatic Substation of 
the Melbourne City Council. 





Works: BRADFORD, COVENTRY, PRESTON, RUGBY, STAFFORD. 














BOILER TUBES, LOOSE FLANGED AND VICTAULIC TUBES. 
TUBES, GAS, WATER AND STEAM. ALL BRANDED &.T.C. 
S.T.C. LAP AND BUTTWELDED TUBES. THE S.T.C BRAND 
IS ROLLED IN. ALSO S.T.C. QUALITY WROUGHT IRON 
BOILER TUBES, LOOSE FLANGED AND VICTAULIC TUBES. 
TUBES, GAS, WATER AND STEAM. ALL BRANDED §.T.C. 
S.T.C. LAP AND BUTTWELDED TUBES. THE S.T.C BRAND 





THE SCOTTISH TUBE CO., LTD., 


34 ROBERTSON ST., GLASGOW. 








IS ROLLED IN. ALSO S.T.C. QUALITY WROUGHT IRON 
BOILER TUBES, LOOSE FLANGED AND VICTAULIC TUBES. 
TUBES, GAS, WATER AND STEAM. ALL BRANDED §S.T.C. 
S.T.C. LAP AND BUTTWELDED TUBES. THE S.T.C BRAND 
IS ROLLED IN. ALSO S.T.C. QUALITY WROUGHT IRON 


BOILER TUBES, LOOSE FLANGED AND VICTAULIC TUBES. 
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DEAN, SMITH & GRACE LID. 


ANOTHER year gone by and still more ng BY ee 
satisfied customers. DAVID BROWN & SONS 


(MUDDERSFIELD) LIMITED 











. . . . . 5 ch. 
The facsimile herewith is just one of the nn conn MCcaneee 
many letters of appreciation we are Bs oe ee aoe 
continually receiving. bie 2 ts | 
. “ mecha tol aes, Sovestas £5, 
Read what David Brown & Sons say— mtomay. is30. 
Deer Sire 


Referring to the Motor Driven 6.1/2" Centre 
3a lathe, we have now hed this in service 9 months 
we are very pleased with the results. 


m s 
seving am Shee 05 crmeains Se te &.., end on 
senger rune we are confiden pom ereater economy couit 
© effected. The sachine re ie mally rigié under 
hee +i cute, ample power is availa — and the push 

button control is very sévantage 
Yours faithfully 


DAVID BROW S30N3 ( RUDDFD) LTD. 


Le 


el 








[KEIGHLEY 


REG TRADE MARK 





Photo. by courtesy of Messrs. David Brown & Sons (Hudd.), Lid. 


a 








RELIABILITY ann ECONOMY 
ARE THE FEATURES 
THAT HAVE MADE 

USCO EQUIPMENT FAMOUS 


SERRE EEE EEE E EERE EERE SESE EEE SEES EEE EEE EE EEEE EEE ESE EEE EES ESTEE EEEEEE SESE SEES EEEESE SESE SEES ESSE ESE ESEEEEEEEEEESEEEE SEES EE EES 





STOKERS AIR HEATERS 
FORCED DRAUGHT FRONTS 
FEED WATER HEATERS DRAUGHT INDICATORS 
CO, THERMOSCOPES 
COAL AND ASH HANDLING PLANTS 


RRR RE RETR RHEE E HEHEHE ESTEE TESTES EEE EEE EEE ESTEE SESE EE EEE EEE E EEE EEE EES ESSE E SETHE EE EEEEEEEEEEEESEEEEEEEEE ESSE EEE EEE SEES SEES 


UNDERFEED STOKER CO. LTD., 


AFRICA HOUSE, KINGSWAY, LONDON, W.C. 2. 
ert: WORKS: DERBY. ee ee 


HOLBORN 2002 (10 LINES) 
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THE 


HYDRAULIC 
ENGINEERING 


COMPANY, LT. 


MAKERS OF 


DOCK GATE 
MACHINERY, 


COAL 
HOISTS, 


CRANES, 


HIGH PRESSURE 
PUMPS, 


ACCUMULATORS, 
LIFTS, 
PRESSES, 
CAPSTANS, 
VALVES, 


MANGNALL - IRVING 
THRUST-BORER 


ETC., ETC. 


WORKS & HEAD OFFICES 


CHESTER 













Genuine Emery Black Lead 
Emery and 

Emery Cloth cnt Ati 

Glass Paper Discs 








° of Cloth and Paper. for 
Flint and Bee kn’ eths = sal Disc Grinding and 
Discs, Strips and Sheets of sen Machines 


P aris One ape sad ase, bo Wheel 
Garnet aper of buyers. as + — age on Emery ee Ss 
WELLINGTON MILLS WESTMINSTER BRIDGE RD., LONDON.SE/ 


















GIARLES ROSS, L” ‘SHEFFIELD, 


Ww EIGHBRIDGES. 
Any Size or Capacity, for Road or Rail. 


PLATFORM WEIGHING MACHINES 


for All Purposes. 
= YOUR ENQUIRIES ARE INVITED 
—— London Office: 7, CARTARET ST. BROADWAY, WESTMINSTER, 6.W. 1 























MINERAL OTL 
, 
REFINING PLANT 


PLAIN FACTS on Fraser Mineral 
Oil Refining Plant. We are the 
actual builders, specialising on plant 
of every type for distillation, frac- 
tionation and chemical treatment. 
Plant is built to Engineers specifi- 
cation, or designed by us for the most 
economical operation of any process. 
An exceptionally wide experience of 
Mineral Oil Refining Plant enables 
us to do this, our own designs 
covering the most up-to-date devices 
for saving power, heat and labour. 
Confidential new process work is a 
speciality. The range extends from 
a simple Tank or Still to the equip- 
ment of a complete Refinery. We 
invite your inquiries. Please request 


Catalogue 10, Section 2 E. 





PLANT 


Y FRASERS \ 
* DAGEN HAM2, 


W. J. FRASER & CO., LTD., DAGENHAM, ESSEX. 


TAS/F. 97 
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Able engineering 


BECAUSE we have devoted many years to the 


specialised study of overhead crane requirements— 






because each of our cranes is designed to fulfil 






exactly its own particular function—you can rely 





always on an Anderson as a thoroughly able piece of 
Economical, speedy, smooth-running, 
constructed to the highest standards. 





engineering. 






trouble-free, 
Send for our special overhead cranes booklet. 

















[TAYMOUTH ENGINEERING WORKS - CARNOUSTIE - SCOTLAND | 








TAS. Ag. 28 








THE WELLS’ SYSTEM 
OF SPRAY PAINTING. 


New Model 
Pistol Type 
No. 3. 


Deals effici- 
ently with Oil 
& Lead Paints, 
Varnishes, &c. 





Particularly adapted for 
Cellulose Painting of every de- 
scription where high-class finish 

is essential. 


BRITISH MANUFACTURE. 

Portable & Stationary Plant 

supplied according to require- 
ments. 





WELLS’ 

LIME & 

COLOUR 
SPRAYING 
MACHINES. 


(Wallwork & 
Wells’ Patents) 


















All 
Machines 
fitted with 
our high 
grade 
nozzles. 








LAMPS. 


A variety of 
Sizes 
stocked. 


Simple in 
Construction 


No. 0 & Oa 
150 c.p. 
No. 2, 1500 ,, 
No. 3, 3000 ,, 




















Long Rated Water 


J. P. HALL & Co. LTD. 


(ji a. 2890 —- OLDHAM 1930 
A.C. CRANE MOTOR. 


Also 
D.C. CRANE MOTORS 
All Sizes. 


3! DyxaMo 
| OLDHAM 


Telephone 2 Telegra 













Fig. No. 494. 










Sizes: 


2 to 100 B.H.P. 


ar 


MAGNETIC DISC BRAKE, with Hand Release at Power End and 


Cooled Overspeed Brake at the Slip Ring End. 

















WASTE OIL 
FILTERS 


with Patent “ 


Sight-Feed” Syphons. 


YOUR 
DIRTIED 
OIL 
FILTERED 
AND 
RENDERED 
FIT 
FOR USE 
OVER 
AND OVER 
AGAIN. 
Made in Various Sizes and 


Special Plant furnished to meet 
all requirements. 


A. C. WELLS & Co., Ltd, 
Carnarvon Street, Cheetham, MANCHESTER. 


London Office: 4, Bradleys’ Buildings, 
White Lion Street, Islington, N.1. 
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WEIR 


Illustrated is a Weir Direct- 
Acting Boiler Feed Pump. 
Built in standard sizes up to 
21,500 gallons per hour. 




























Supplied to Leading Steam- 
ship Companies, Power Cor- 
porations and industrial 
establishments throughout the 
u orld. 


ADVANTAGES : 


1. Better steam consump- 
tion. Less clearance space. 


2. No shortestroking. Weir 
steam valve gear ensures 
steady full stroke under all 
loads and at high water 
temperatures. 


3. Small number of working 
parts— moderate working 
speed. Hence greater relia- 


bility. 


4. Low in maintenance cost. 


Specially suitable for feed- 
ing Water Tube Boilers. 


Owing to the relatively small 
quantity of water in Water 
Tube Boilers, it is essential 
that the feed should be steady 
and uninterrupted. Weir 
Direct-Acting Feed Pumps, 
on account of their slow and 
regular movement, are un- 
equalled for maintaining con- 
tinuous steaming at any 
pressure, and are more exten- 
sively used than any other type for this important service. 
Special materials to resist corrosion, erosion and high tempera- 
tures are used for pump rods, valves, valve seats, etc. Weir 
“Triple H” quality ebonite pump rings are fitted. These are 
undamaged at 400°F., and possess special hard wearing qualities. 


The Weir Range includes: 


Air Pumps, General Service Pumps, Forced Lubrication 
Pumps, Oil Fuel Pressure Pumps, Cargo and Oil Transfer 
Pumps; Reflux Gas Oil and Gasoline Pumps, Line and 
Tankage Pumps, Hot Charge Pumps, Acid and other 
special duty Pumps for Refineries and Cracking Plants, etc. 


May we mail you particulars ? 


EILROLU». 


CATHCART : GLascow : iy 


a 


















Trouble-free 
bearing surface 


iA =, 
4 ‘ 







GENUINE 


MAGNOLIA 
ANTI-FRICTION 


METAL 


First of the PEDIGREE 
BEARING METALS by 


MAGNOLIA 


ae Magnolia product has 

been developed for a specific 
need. Every ingot is backed by 
half a century's research and ex- 
perience. Though lined bearings 
operate under the most diverse 
conditions of load and speed, 
there is always a bearing metal 
by Magnolia to give trouble-free 
service. Other examples are: 





For Diesel and other pounding or hammering loads 
OIL ENGINE METAL 


For the highest speed work, 


AERO No. 2 METAL 
* 


THE MAGNOLIA ANTI-FRICTION METAL 
CO. OF GT. BRITAIN, LTD 


49 QUEEN VICTORIA STREET, LONDON, E.C.4 


AGENTS THROUGHOUT THE WORLD 
TAS/Ma 14 
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“B. B.” 
CONVEYORS 


FOR 
ALL 
PURPOSES 


ALL 
TYPES 





A Portable Belt Conveyor for handting 
sacks, cases, etc. 











; ; y This illustration shows a “B.B.” Conveyor in use 
A Conveyor specialty Sosigned ey us for carrying handling skins in a leather works and is an 
castings through the acid, water and soda tanks 
during the pickling process. Similar types of 
Conveyors can be used for conveying articles 
through paint tanks and for similar treatment 


example of the many ways in which our Con- 
veyors can be employed. 





BAGSHAWE  ---= 


DUNSTABLE, & CO., LTD. 


E. 179 
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CALORIFIERS 


ROW’S PATENT 




















FoR THE HEATING ann HOT WATER SUPPLIES or 
HOTELS, PUBLIC and INDUSTRIAL BUILDINGS, SHIPS, &c. 











Arrangement of HOT WATER SUPPLY CALORIFIERS at 
GROSVENOR HOUSE, PARK LANE, LONDON 


The illustration shows a Battery of Calorifiers, with Mild Steel Casings, complete with Royles 
Patent Automatic Steam Controls and “Syphonia” Steam Traps, together with the necessary 
isolating valves and headers, as recently supplied for the above-named hotel. These Calorifiers 
form a unit of three out of the eight which deal with the entire Heating and Hot Water 


Services ot this latest and most luxurious addition to the famous London Hotels. 


IRON anv BRASS 
FOUNDERS, 
COPPERSMITHS, etc. 


ENGINEERS — 
AND 
SPECIALISTS. 


TELEGRAMS . 
“ELYOR” IRLAM. © 
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Boilers, 
Hot Water and 


Service Mains in 


INDIA HOUSE 


Insulated by 
NEWALLS. 


India House, here shown being opened 
by Their Majesties the King and Queen, 
is one of the latest and finest buildings 
on the famous island site at Aldwych, 
London. 


The entire insulation work has been 
executed by the London Office of 
Newalls Insulation Co., Ltd., for Messrs. 
G. N. Haden & Sons, Heating Engineers, 
of Kingsway, London, W.C.2. This has 
involved the covering of all boilers and 
hot-water piping with Newalls 85% 
Plastic Magnesia, finished with their 
Special Hard-setting Composition, and the 
covering of all cold-water pipes with 
Newalls “ Nonpareil” Cork Sections. 





Newalls 85% Magnesia and “ Nonpareil” 
Cork, whether in slabs, sheets or sections, 


* are unexcelled for High and Low Tem- 
perature Insulation respectively and are 
Write for free illustrated the outcome of many years’ experiment 
Booklets giving authoritative and experience. 


details of High and Low 


Temperature Insulation. 


NEWALLS 


sehen bo ‘seaie oaaies INSULATION CO,LTD 
| WASHINGTON : CO.DURHAM 


the world. 


N 129—164 
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Low and .High .Pressure™Stable 
Characteristic Boiler Feed Pumps 
driven in tandem by an M. & 
P. 450 B.H.P. A.C. Motor, as 
supplied to a large Northern 
Power Station. 










Low Pressure Pump, 57,000 
o.ph., 225 deg. (F.), 120 ibs. 


y.p.h., 
per sq. inch 







High Pressure [Pump, 65,400 
o.pAh., 311 deg. (F.), 369 ibs, 
per sq. imeh. 









BOILER 
FEED PUMPS 


The Centrifugal Pump has now been universally adopted 
for boiler feeding, and with the increasing pressures 
and temperatures demanded by modern Power Stations, 
considerable development work has been required in 
adapting the Multi-stage Pump to this service. 


As we were the original manufacturers of this type of 
Send for pump in 1876, and have initiated all the improvements 


rs — a that date, we — a unique position 

or dealing with this important problem. 

B ooklet 440a. We guarantee that our Patent Stable Characteristic 
Pumps will run in parallel without surge and resultant 


water hammer in the feed line, and this problem is 
fully dealt with in our brochure reference P.440a. 


We have manufactured, and have in successful operation, 
feed pumps dealing with :— 


Pressures up to 1,250 Ibs. per sq. inch. 
















Temperatures up to 560° F. 
Quantities up to 75,000 gallons per hour. 











Our experience is always at your service. 





Hydraulic, Electrical, Textile and Fire Protection Engineers, 


PARK WORKS - MANCHESTER. 
And at PARK HOUSE, 22, GREAT SMITH STREET, LONDON, S.W.1. 
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Cut Plant Costs with “David 
Brown Geared Motor Units , 


In planning new drives, “David Brown” 
Geared Motor Units offer definite savings. 
With the robustness and reliability due to sim- 
plicity of design, they combine high efficiency, 
saving power; ease of installation, saving 
erection costs; and small dimensions, saving 
valuable space. 


The “DBS” patent worm gear embodied in 
these units is the most efficient worm drive 
yet evolved, and gives quiet, vibrationless 
running at all speeds. The large gear ratios 
which can be obtained in a single stage of 
reduction enable small, high-speed motors to 
be used at lowér cost than is possible with 
ordinary drives. 


“ DBS” Geared Motor Units are easy to instal 
because there is no need to line up gear and 
motor on site—no baseplate to spring out of 
line —no large foundation to provide. Troubles 
due to bearings overloaded by mal-alignment 
between motor and gear cannot occur. 


“DBS” Geared Motor Units can be arranged 
neatly out of the way, leaving the maximum 
room for productive plant. There are no 
visible moving parts beyond the coupling 
to cause dust, noise or danger, and they 
require no attention beyond lubrication every 
few months. 


To obtain these advantages combined with 
the security of refined design, controlled 
material, and supreme workmanship, specify 
“ David Brown.” 


















































































































DAVID BROWN SONS 


=== (HUDD) LTD — HUDDERSFIELD = 
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“STANDARD” 


Cast Iron 


HAMMERED 
PISTON RINGS 


Them 


And 


Dependability 





Our Piston Rings represent the 
STANDARD by which other Rings are 
judged. They are s product of speciali- 
sation and experience in PISTON RING 
Manufacture extending over 30 years. 


They will 
GIVE YOU THE RESULTS 
YOU WANT! 


All sizes from 14° to 72” diameter. 


THE STANDARD PISTON 
RING & ENG* CO., LTD., 


Premier Works, Don Road, 


SHEFFIELD. 


Belephone ; No. 2149. Telegrams; Ocean, Sheffield. 


IN COST. 








' | lt 
rata so 7 
| 
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A Vickers’ Switch Fuse Distribution Board with (8-0emes DP Units & 
an Ammeter for each Circuit. For use on @ 3 Phase -4 Wire System 
aspace for 4 additiona/ circuits. Summation Meterng Cubicle on left: 








THE LABOURER’S SWITCH. 


Skill is simply not required to deal with the robust 
“Vickers” Switch-Fuse. The “break” and “make” 
cannot help but be quick, it is ironclad and dampproof, 
and the case cannot be opened for fuse renewal, or 
for anything else, unless the switch is “off.” And 
more, the “ Vickers”’ Switch-Fuse is remarkably LOW 









p to 250 Amps 
at aso Vous 
















Up to 200 Amps 
at 500 Volts. 


U to 100 Amps 
at soo vars 


BUILT FOR 
HARD SERVICE 


May we send you Leaflet 276/1-1 ? 
TROPOLITAN| 


Mg MesVickers 1% 


se a LTD. 
TRAFFORD PARK --- MANCHESTER 

















STEAM HAMMERS 


FOR SMITHS’ SHOPS AND FORGES. 


Shipbuilders’ and Boilermakers’ Machine Tools. 


Sole Makers of R. E. DAYWISsS’ 


PATENT BEVELLING MACHINES for SHIPS’ FRAMES 
, DAVIS & PRIMROSE, L®-; yunction ro. 


LEITH, EDINBURGH. 





























HENDERSON & GLASS, 


bo ol j tT LIVERPOOL. 
Telephone Nos.:JOffice—Bank 8865 (3 lines) and Warehouse—Central 3711. 
T MAL LRABLE IRON aSTERL 
— all sizes of Round, Square, and = pam, noes 
m Sin. to 20in. deep; Tees, Angles, &e. &e. 
—— | i GREAT VARIETY OF HEAVY-SIZED 


PLAIN & CHEQUERED PLATES 
BOILER & TANK PLATES, &c., in Iron and Siemens Steel. 


Gotienent ee. Sy Sees ae 
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THREAD GRINDING MACHINES 


Patent No. 294589 (Others Pending). 


FOR TAPS AND GAUGES, 


EASY AND ACCURATE WHEEL DRESSING CAN 

BE IMMEDIATELY EFFECTED, WHATEVER THE 

SHAPE OR PITCH, WITHOUT REMOVING WORK 
OR ALTERING SETTING. 


THERE ARE MANY OTHER 
GOOD FEATURES WORTH 
INVESTIGATION. 


Designed and Manufactured by 


ATKINS (PETERBOROUGH) LTD., PETERBOROUGH. 


























3D RA 


CROSSLEY-PREMIER 
HEAVY-OIL ENGINES 


Horizontal multi-cylinder heavy-oil Write for Crossley-Premier 

x engines from 200 B.H.P. to 1,000 catalogue, which gives the fullest * 
B.H.P. Horizontal single and double — particulars of these economical 
cylinder types from 6 to 280 B.H.P. and reliable prime movers. 


THE PREMIER GAS ENGINE CO. LIMITED 
SANDIACRE Nr. NOTTINGHAM 





EMERY 


FOR POLISHING. 





Strange to say, although 
the Electric Furnace has pro- 
duced both Artificial Corundum 
and Carborundum, both of 
which substances are harder 
than Emery, the older material 
is preferred for Polishing Bobs 
and for Emery Cloth, as it 
gives results the artificials 
cannot equal. 


_ DAVIES’ EMERY IS 
UNSURPASSED 


both for durability and accuracy 
of sizing. 


Ltd. 


W. J. DAVIES & SONS, 


Imperial Emery Millis, 


109, WESTON STREET. S.E. 1 


HAC SAN 


STEAM SEPARATORS 
ENSURE CLEAN DRY STEAM. 
JAMES GORDON & CO., LTD., 


Windsor House, Kingsway, LONDON. 
| "Phone: Hotsonw 3232. 


























THE CLEVELAND 
BRIDGE ano 
ENGINEERING 60., L?. 


Specialists in the Design, Manufacture and 
Brection a@ Bridges, Girders, Roofs, Ware- 
houses all classes of Deep Foundation 
Work, Iron and Steel Constructional Work. 
HEAD OFFICE AND WORKS— 





DARLINGTON. 
Telegrams Telephone 
Curvetaxp, Dagcixeton No. 2710 Dax.iweron 
Cussriper, Loxpon No. M27 Cewrma.. 





32 THE EBENGINEER Dec. 26, 1930 


Jke MOTAERWELL BRIDGE 


HEAD OFFICE & WORKS - MOTHERWELL. 


Tel. Nos.: Motherwell 40, 41 & 42. 





Tel. Add.: ‘Bridge, Motherwell.” 


LONDON ADDRESS - 82, VICTORIA STREET, LONDON, S.W. |. 


Tel. Add.: ‘‘Mobricolim, London.” Tel. No.: Victoria 4183. 


REPRESENTATIVES ABROAD: 
SOUTH AFRICA. NEW ZEALAND. EGYPT. SIAM. 
Dowson & Dosson Lp. H. QuanE & Co. R. J. Borp & Co. THE BANGKOK 
136, Liehfield St. Shareh Maghraby, Dock Co. Ltp 


Corner of Simmonds & 
Anderson Sts. JOHANNESBURG CHRISTOHUROR. Caro, BANGKOK 


BRIDGES, ROOFS, STEEL FRAMED BUILDINGS, CRANE GIRDERS, 

CRANE GANTRIES, CHIMNEYS, PITHEAD FRAMES, TOWERS, RIVETED 

PIPES, KILNS & TUBING, PIERS, JETTIES, PONTOONS, DOCK GATES, 

CAISSONS, OIL STORAGE TANKS, WATER TANKS, PRESSED STEEL 
TROUGHING, SLEEPERS, GUTTERS, Etc 


‘WIGGINS' FLOATING & BREATHER ROOFS for OIL STORAGE TANKS 


O7% 


EFFICIENCY 


{ See x 


THE BEST 


| WORM GEAR | 


HENRY WALLWORK & CO., LTD. MAN(HESTER. 
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Two Blackstone 17 b.h.n 
| Spring Injection”’ Oi] 
Ungines boosting up pres 
sure on a town wa'er 


OVER 4000 


BLACKSTONE 
| ‘Spring Injection’ OIL ENGINES 


have been installed during the past few years to generate 
power and light 





[heir sizes range from units for the smallest workshop to 
installations for the largest factories. 


In nearly every case these engines are giving even better 
results than were anticipated. Their savings—usually con- 
siderable—have in many cases been positively amazing 

















Mach interesting information on this subject is given 














—— - siti in our booklet No. H374, a copy of which will be 
b 4 2 se ° eon reque or ose o 1 
Grrier-Ross Fngineering @mpany | td <aioe il Giiaes caer ana omapan-on a Oe 
Victory House, Regent Street, London. pleased to send—without any obligation—figures 
giving installation and running costs of a suitable 
ba eg PI ena se Blackstone Plant. Write to: 
rite for our illustrated treatise, No. 20, 




















H. POWER DEPT., STAMFORD, LINCS. 


Established 1837. Associated with A G.E. Ltd. 


. BLACKSTONE and CO., LTD., 














EXTRUDING PRESS. 





WE ILLUSTRATE BELOW OUR 1000 TONS Ordinary Hydraulic 
Extruding Press designed for extruding metal into bars of all sections. 





WHEEL BOSSING PRESSES. 
IMPROVED SPOKE BENDING 
MACHINES. - 

WHEEL GLUTTING MACHINES. 
HYDRAULIC WHEEL PRESSES. 





SOO OEOO EEE ETE EEE EEEE ESSE EEE ES EEEEEEEESES EEE EEEEES 


SPECIAL 

HIGH-PRESSURE 
HYDRAULIC PUMPS 
FOR WORKING IN 
CONJUNCTION WITH 
OUR EXTRUDING 
PRESSES. 


Telegramse— Rivetter, Leeda. 
Telephones—20181 and 20182 Leeda. 


_ HENRY BERRY 


38, VICTORIA STREET, WESTMINSTER, S.W.1 Pj CO LIMITED LEEDS 
Telegrams—Vilvalle, London. Telephone—3190 Vic . London "5 . a’ 
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~ 
ACENERATOR 
OESETS 





SUPPLIED TO79 VESSELS 
CAPACITY AGGREGATING 


40,000KW. 


The above figures relating to ships fitted and aggregate out- 
put probably constitute a record for any one firm in this or 
any other country. Corresponding figures for the supply 
of other Turbine driven auxiliaries, such as Fans and 
Pumps are equally impressive, and indicate the world-wide 
preference amongst Marine Engineers for Allen Auxiliaries. 


The illustration shows one of two 600 Kw. 7000/650 R.P.M. Allen 
Turbo-Generating Sets installed in the s.s. “‘ Empress of Japan.” 


W.ELALLEN, SONS 6 Co.Lap. 


BEDFORD, ENGLAND. 
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STRENGTH 1s 
BUILT iro THEm 


Hudson Wagons are necessary on | 
every job where exceptional strength + 
and durability is required. They are: 
built to stand the roughest wear. In | 
proof, read the following unsolicited :‘ 
tribute :— 

















‘ With regard to the wagons the type 
must be precisely the same as those 
used previously, which you will 
remember were I, Cube Yard, */,.’’ 
Plate with pressed support ends and 
Bridle Fastenings. t “found these 
wagons absolutely suitable for the 
purpose, and | may tell you that 
although they were filled with a 
No. 10 ‘Ruston’ Navvy with hard 
shale we never had a crippled wagon. 
I am aware that this is probably as 
much a compliment to the Navvy 
Driver as it is to your Wagons, 
but it will at any rate indicate to you ; 
that they are amply strong.” 


Buy Hudson Wagons and get the | 

service you expect from your Wagons 

—Years and years of work 
without trouble. oo Ek 

















= 
=®seeae @@ 


Hudson's Wagons are made at Hudson's Foundry, 
Gildersome, near Leeds. Large stocks of standard types 


na Robert L udson 














WRITE FOR THE HUDSON CATALOGUE LIAITED 
OF LIGHT RAILWAY EQUIPMENT 
, orcs: 99 BOND STREET, LEEDS 

HOPPER & PLATFORM WAGONS, Telephones : Leeds 20004. Telegrams (all offices): “ Raletrux.” Codes : ABC (5th & 6th), Bentley & Marcon 
TIPPING WAGONS, COLLIERY TUBS, | wanes LONDON OFFICI 
SUGAR CANE CARS, SISAL CARS, Gildersome Four, near Let ah Besse, Capen Steet, Bh 
TURNTABLES, POINTS & CROSSINGS, venice ca inn 

TRACK & ALL ACCESSORIES, Durban: P.O. Box 1007. et ioe 

PARAFFIN RAIL TRACTORS, Salisbury : P.O. Box 886 a 
STEAM & DIESEL LOCOMOTIVES. Wound: P.O. Box 285. “Ale at Alexandre 


Beira : P.O. Box 292 MAURITIUS 
Lobito : P.O. Box 101 P.O. Box 161, Port Loui 


FE 








36 THE ENGINEER Duo. 26, 1930 



















BREAKERS FIRM _s. t&&ds - ENGLAND 


MAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 


— . 
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Centrif ! 


i PDulsometer- ; & 
CENTRIFUGAL SLURRY PUMP 


This pump is designed to withstand the heavy wear 
inseparable from pumps dealing with water containing 
grit as met with in coal washing, etc. 







Repairs and renewals can be effected in the shortest 
possible time. 






Write for List No. 1442. 


POulsometer Engineering C21? 


11, Tothill Street, Nine Elms l[ronworks, 
LONDON, S.W.1. READING. 





























IMPROVED 
ble MULTIFLEX 


xt , ale 
Flee oupLINGs 


The Ideal Resilient Couplings. 


CROFTS' “IMPROVED MULTIFLEX. Standardised for All Powers. Ask for leaflet 3065. 


CROFTS (encinEERS) LTD. - BRADFORD. 


Ritenvetttlas CHILLED CASTINGS, L™ 07, mincine Lane, Lonoon, E.c.3 || AERIAL ROPEWAYS 
c G 


CHILLED WHEELS 4G 93 For Transport on E. L. PRICE LTD., 
“ACHINERY AND ROLLERS C R F F N “'wousraat’ ||] 6, Upper Bedford Place, London. 
@ITCHMIE-ATLAS ENGINES 
ATLAS WORKS « TEM 


MARSHALL, FLEMING & CO., LTD., 
ENGINEERS, 
MOTHERWELL 



































De 


FG; ent . 
“When ah Clarkes of 





° lo YU Contractors to 
SLincote | Seem Cee. hance he Admiralty, 

| War Office, &c. 

BRETTS PATENT LIFTER C® L° | Electric and Hand 


SPECIALISTS IN 


DROP-FORGING ) our oO rane. , | Electric 
EQUIPM ENT |LONDON OFFICE es Wharf. Cranes. 


1 da Buildi ‘NEWCASTLE-ON-TYNE OFFICE - 
FOLESHILL WORKS, COVENTRY. ee ide Oe. t. 1. St Nicholas Butidings. Cranes 


FIRTH STAYBRITE STEEL 


THOS. FIRTH & SONS, LTD.. ohms IRTH BL, 
SHEFFIELD. GTAINLESS FIRTH ars STAYBRITE 


Registered Trade Mark. 
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Printing. .— George Reveirs, Ltd., 
4/5 Greystoke-place, Fetter-lane, E.C., are PRE. 
PARED to SUBMIT TIMATES for ail DESCRIPTIONS 

ah Evorwesn “ has Some printed at this 
since its 








PATENTS, DESIGNS AND TRADE MARKS. 


Hs & Mills, Chartered Patent 


AGENTS, % and 3%, High Holborn. London. 
“ Privilege,” London. Tel. No.; Chancery 7763 


BULL '$ ) METAL & MELLOID C0., 


oker, Gl ow. 

Tel. Melloid Yker Telephones: Scotstoun oo18 Ane. 
BULL'S | META —Prope! , Bars, Pump Rods, 
Val ims Condenser Stays and Plates, &c. 
MELLOID 


Trade —— rand Boiler 
s and Plates, Bars, Sheets, Valves, &c. 
HI R TENSILE BRONZE —Cast, Rolled, Forged, to 
ulre: 


Ad 
WHITE E METALS —Tempalto, Babbitt, Plastic, &c 


THE GLASGOW RAILWAY 
ENCINEERING COMPANY ‘"® 


GOVAN, GLASGOW. 
Lendon Office :—12, VICTORIA STREET, 5S.W. 
MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES. 
CARRIAGE AND WAGON IRONWORK, also CAST | 

STEEL AXLE BOXES 


Tel. Ad.; 





a) 











THE GLASGOW RCLLING STOCK & PLANT WORKS, 


HURST, NELSON & CO., LTD., 


BUILDERS OF RAILWAY CARRIAGES, WAGONS, 
ELECTRIC CARS, and every other description of RAILWAY 
and TRAMWAY ROLLING OK. 

Makers of Wuams, Axes, Ranwar Piast, Fosomwes, Sarre 

Wona, and [now and Baass Castines. 
Registered Office and Chief Works: MOTHERWELL 
Cardiff Office: Methyr House, 
London Offices: 32, Great St. Helen's. | Bishopagate, E.C. 5 


See ilustrated Advt page 5 this week. 


P. & W. MACLELLAN LTD. 


CLUTHA WORKS, GLASGOW. 
Manufacturers of RAILWAY WAGONS and CARRIAGES, 
'RON and STEEL SLEEPERS, FISHBOL’ SPIKES, and 
= At ees WAY MATERIAL, BRIDGES, and 

00 
CONTRACTORS for RAILWAY PLANT and STORES of 
every description 
Chief Offices: 128, Trongate, GLASGOW. 
Registered Offices: Cluths House, 10, Princes Street, 
Westminster, London. a.W.L 


R. Y. PICKERING & CO., LTD. 


(BOTD. 1864.) = WANUFACTURERS OF 
RAILWAY CARRIAGES, WAGONS, 
TANK WAGONS, TRAMCAR and 
‘BUS BODIES, WHEELS and 
AXLES, FORGINGS, MOUNTINGS 
and CASTINGS. For Home, 
Colonial and Foreign Railways. 
WiISHAW — SCOTLAND. 
LONDON OFFICE: 


10, Iddesleigh House, Caxton Street, S.W. 1. 


G. R. TURNER, LTD. 
Manufacturers of 
RAILWAY ROLLING STOCK & MINING MACHINERY 


For Home and Abroad. 
Specialities 











Raliway Wagons of every description. Tipplers. 

Colliery Screening Plants. Flevators & Conveyors. 
Steel Headgears and Kep » Gears i — ———— 
Haulage Gears. oan 
Chief Works & Office ; LANGLEY MILL. or. ‘Sorrixana 
London Offi 32, Victoria Street, 5. W. 


Joe 
(Ilustrated Advt. first issue in each month =. page 8.) 


CLOUCESTER FOUNDRY LTD., 


Wrought Iron Pulley Makers. 


Valleable Iron & Non.Ferrous Castings 
of every description. 





Phone; 3041 Telegrams : “ Pulleys,” Gloucester 


EMLYN WORKS, GLOUCESTER. 








GEO. SPENCER MOULTON & Co. Ltd., 
—ENGINEERS— 
FOR THE APPLICATION OF “INDIA. RUBRER 
FOR ALL MECHANICAL USES. 
Mechanical Degt- 
BRADFORD-ON- -AVON, 





Railway Dent. 


2, Central Buildings, 
WEST MINSTER, &. W. |. 




















CEORCE RUSSELL & 6° L™. MOTHERWELL. 


ENGINEERS 
AND 
BUILDERS OF 


OF ALL 
TYPES AND 
SIZES. 





CRANE 





SUP 








OF 


OIL 


GALLOWAY 'S' 


PERMISE, 








A combined Air and Feed Water Heater 
replacing the ECONOMISER and giving 
greatly increased ECONOMY. 


82% Efficiency Guaranteed. 


Full particulars 
on request. 


LIMITED 
MANCHESTER 


HEAT 





TRANSFER 
PLANT 





EVERY DESCRIPTION 
including 
HEATERS AND COOLERS 


for Diesel Engine Fuel Oil and for Lubricating 


and Transformer Oils 


LIQUOR HEATERS AND COOLERS 


for Sugar Juice, Soap Lye and other industria! 


designed to meet individual requirements 
and special conditions for conserving heat 
by transferring it from one medium to 
another 


liquors and 


EXCHANGERS 








e.g. gas to gas, steam to gas, gas to air, water to water, oil to 


water, oil to oil, etc. 
E62 


HOLDEN & BROOKE LTD SIRIUS WORKS WEST GORTON MANCHESTER 


London Office: 562/4 Abbey House Westminster SW 1 


HOLDEN & BROOKE 











BELLISS & MORCOM 


BIRMINGHAM. 

team Engines, Turbines, PE... 
Condensing Plents. 

Oil Engines, Pneumatic Hose, Couplings. 


See illustrated Advt. every fortnight. 











Matchless Best Cast Steel. 

Matchless CS. Circular and Band Saws for 
Iron and Steel. 

Matchless Cast Steel Files. 


ALFRED BECKETT & SONS, L"° 


SHEFFIELD. 


A. BEEBEE, 


Bolts, Nuts, Studs, &c. 
WEDNESBURY. 


























LEDWARD & BECKETT, LTD. 


PARLIAMENT MANSIONS, VICTORIA ST., WESTMINSTER, S.W. 1. 


Makers of EJECTOR 


CONDENSERS 


for TURBINES or RECIPROCATING ENGINES, 


AUTO. VALVES. VACUUM BREAKERS, ETC. 


New Telephone Number : Victoria 3415. Telegraphic Address: Preferment, Sowest. London. 


(Opposite Post Office). 


Catalogues on application. 











” | cap testify to ite efficiency.”’—Loup Ketvin 


Boyle s 


ratentT “ AJR-PUMP”™ 
VENTILATOR 


‘OR BUILDINGS AND SHIPS 
te ™ "THE POWER OF mat FORMS 
VER TWO MILLION IN USE 


“Ite effective action is secured by the scientific 
utilisation of well-known natural laws.’’"—Sim WILLIAM 
Crooxss, F.R.S 

Awarded £50 Prize with ng ome, (only petee prtee and) 


wats, Paria, “hwoGol Gold ‘Medals 
“Its complete success in securing the required con- 


tinuous | impulse is testified to 4, high authori- 
ties.” —GOVERNMENT REPORT (Blue Book). 


ROBERT BOYLE & SON 


VENTILATING ENGINEERS, 
6, HOLBORN VIADUCT, LONDON 
Telephone: CENTRAL 4583. 


J.& E. HALL 


2 LIMITED =~ 
ENGINEERS 


DARTFORD, KENT. 
London Office: 10, ST. SWITHIN’S LANE, E.C. 4. 
Tel. ; Dartford 201; Mansion House 7336, 


REFRIGERATION 


for both 


LAND and MARINE 
PURPOSES 

















Established 1785. 














AND COMPANY LIMITED BOLTON 


STEAM TURBINES 


"ot Sie i. 
Fleetric 
ower Plant 


ERRUM 
Pressure 











a 
voit 


Lf 
PERRINS LIMITED 


3. CENTRAL BUILDINGS, 
WesTMINsTER, LONDON, s.w.1. 


~ a 


F. W. BRACKETT & Co., Ltd., 
ineers, Colchester. 


Engineers, 
Water Screens, Pennell Wylie Filters, 
Pumps, Air Compressors. Iron Castings, etc. 


Cc 



































IRON PLATE WORK, 
TANKS, &c., 
GALVANIZING. 

Send your enquiries to: 
ARKINSTALL BROS. Ltd., 
COVENTRY STREET, BIRMINGHAM, Eng. 








CRUSHING ROLLS, SCREENS, 





ELEVATORS & convevorS. R. BROADBENT & “SON, Ld., Stalybridge. 


STONE-BREAKERS. 


USED BY GOVERNMENT 
DEPARTMENTS, AND ALL LEADING 
QUARRY OWNERS & CONTRACTORS 


HIGH SPEED STEAM ENGINES 


or THE 


VERY HIGHEST CLASS. 
ASHWORTH & PARKER, 


BURY. LANCS. 








See advertisement December : 0! 
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grees Super Quality High Pro- 
duction Segmental Saws—Type 
“D.1"’—have been developed to meet 
the requirements of Structural and 
other Engineers for a general purpose 
saw capable of dealing with either light 
or heavy structural sections or Bars. 
The Tooth segments are interchange- 
able and renewable, and are made from 
Super High Speed Steel, and are in- 
serted in hardened and tempered bodies. 


The first cost is moderate, and these 
saws are suitable for modern machines 
with a feeding capacity up to 10in. per 
minute. 


The following are instances of produc- 
tion times obtained by the use of the 
Firth “ Insto’’ Saw :— 
7in sq. Mild Steel. 
28/32 tons tensile. 


12in. by 6in. Joist. 
28/32 tons tensile. 


l4in. dia. Steel Ingot. 
40 tons tensile. 


85ft. per min. 
2 min. 15 secs. 


71 ft. per min. 
1 min. 14 secs. 


60 ft. per min. 
8 min. 12 secs. 
40 ft. per min. 
3 min. 50 secs. 


Tyre Section. 


60 tons tensile. — 
Brinell 255 


5in. dia. Nickel-Chrome Steel. 
35 ft. per min. 7 min. 0 secs. 


May we send you booklet No 278 
on Metal Cutting Saws ? 





- 
- 
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HOS FIRTH & SONS LTD SHEFFIELD 
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The above photograph was taken in the pump house in connection with the pumping plant. The com- 
at the new Tilbury Dry Dock. On the left are two plete installation included four electrically oper- 
large “Blakeborough" Electrically-operated Sluice ated Sluice Valves, two of 72 in. dia. and two 
Valves and two “Blakeborough" Reflux Valves of 54 in. dia. and four large Reflux Valves of the 
supplied by us to Messrs. Worthington-Simpson Lid., multi-flap type. 


BLAKEBOROUGH 


“THE RIGHT VALVE : for EVERY SERVICE 


Announcement of J.BLAKEBOROUGH € SONS.LTD. BRIGHOUSE ENGLAND 
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INTRICATE AND HIGHLY STRESSED 


DROP FORGINGS. 


FOR 





EW engineers would expect to obtain a worm 
F of the type shown, completely made by drop 

forging, yet this can be done by the English 
Steel Corporation, even the teeth being drop 
forged, as is shown by the etched section on the 
left; the section on the right (shown for com- 
parison) is that of a worm machined from the solid. 


deep someed. with ouky  imseonth All enquiries to be addressed to Dept. PY/20O. 


of an inch machining allowance. 













Etched section of three-start worm 
machined from solid forging 


cohen Seem. Regd. Office: VICKERS WORKS, Sheffield. 








Tele : 
SHEFFIELD 41071. 


WNCORPORATING THE STEEL & ALLIED BusinESSES FormERLY CARRIED ON SY VIGKERS-ARMSTRONGS LIMITED 
AT SHEFFIELD @ OPENSHAW AnD CAMMELL LAIRD @ Co. BIMITED AT SHEFFIELD & PENISTONE. 
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ALR” CONDITIONING 


~ 





The Carrier System of Air Conditioning —the machinery that 
‘Manufactures Weather’ is guaranteed to maintain automatically 
constant and uniform conditions of temperature and humidity in 
any given closed space, night and day winter or summer. 


To-day ‘Manufactured Weather’ is installed in over 200 different 
industries, providing ideal conditions for maximum output of 
the highest grade every day in the year. 


Let us show you how ‘Manufactured Weather’ can increase your output, 














(arrier fngineering (Ompany [td 
24. Buckingh am Gate, London. 





























Frederic Press AS. 

















¢ GH G 


GUTEHOFFNUNGSHUTTE OBERHAUSEN—RHINELAND. 


COMPLETE BLAST FURNACE 
STEEL WORKS INSTALLATIONS. 





STEEL STRUCTURAL WORK 


for the ENTIRE INDUSTRY, 

MINING, RAILWAYS, 

MUNICIPAL and PRIVATE 
BUILDINGS. 





Our Special New Construction Department 





Designs and quotes, with complete 

specifications, for BUILDINGS in 

the most economical styles and with 

latest internal arrangements suitable 
for all purposes. 


PROSPECTUS ON APPLICATION. 


British Representatives : 


JOHN LE BOUTILLIER, LTD., 


13, Rood Lane, LONDON, E.C. 3. 


Telephone Nos.--ROYAL 8611 (4 lines) 
Telegrams—Boutillier, Bilgate, London 
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Designers and 

Constructors of 

all classes of 

Mail & Passenger 

Vessels, Warships, 

Oil Tankers, Yachts, 
Etc. Etc. 


MAKERS OF ALL 
TYPES OF MARINE 


ENGINES ¢ BOILERS 











“EMPRESS OF JAPAN ” 


FAIRFIELD 


SHIPBUILDING & ENGINEERING CO., _— 


oe: 9, VICTORIA 


See HEAD OFFICE & WORKS-GOVAN, GLASGOW ™= 3333 

















NORTH BRITISH LOCOMOTIVE Go, Lro, Gtascow. 


BUILDERS OF ALL TYPES OF 


LOCOMOTIVES 














4-6-2 TYPE 


TWO CYLINDER PASSENGER LOCOMOTIVE FOR THE 5 6° GAUGE 


H.E.H. THE NIZAM’S GUARANTEED STATE RAILWAYS (Messrs. RENDEL, PALMER & TRITTON, Consulting Engineers) 


Cylinders 21}” x 28’ Heating Surtace 2303 sq. ft. Tank 4600 gals. 
Coupled Wheels 6’-2’ Grate Area — « & Fuel 460 cub. ft. 


Total Weight E«T = 155 tons. 
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‘LION PACKING @) 


(PATENT) 
“WALLICO 


Cone Gauge Glass Rings. 















Especially suitabie for High 

Pressure and High Temper- 

ature Steam. “WALLICO” 
Rings will not go hard. 


EXPANDING TYPE 


ae ware FOR HIGH PRESSURE 


FOR ALL 


HYDRAULIC WORK BLOCK TYPE STEAM & SUPERZAEAT. 
FOR GENERAL USE 
a 
- » packing: 





ss ERKO 


“LION” Metallic Joints for Boiler and Handhole doors. 
Steam Gland Joints, etc. Supplied in enormous 
quantities to leading Railway Companies, etc. 


ENQUIRIES INVITED or Caches and detatiogs for all | Satins and Pressures. 
Write for Illustrated Catalogue No. 20. 


JAMES WALKER & CO., LIMITED, “LION” WORKS, WOKING, SURREY. 


LONDON OFFICE: 96, LEADENHALL ST., E.C.3. 
“LION” IS THE KING OF PACKINGS REFUSE ALL IMITATIONS. 




















SKODA WORKS LTD 


PRAGUE : CZECHOSLOVAKIA. 





SKODA ELECTRIC 
STEEL CASTINGS 


ensure 


homogeneity and 
non-porosity and 
eliminate abortive 
machining costs. 





A representative group of complex thin- 
walled castings of electrically smelted steel. 


Agents in United Kingdum— 


CARTERS (MERCHANTS), LTD., 


hendoo Wal han? 8 Friars House, 39-41, New Broad St., LONDON, E.C. 2. ee —g a 
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Sheffield 22161 (5 lines). 





“DAVY” LANCASHIRE BOILERS 


FOR LONG SERVICE. 


Lancashire Boilers are very similar in 
construction and appearance, but there is a very 
considerable difference in the service obtained 
from them. 


Having been supplied to the leading Collieries, 
Steel Works, Factories, Etc., for more than 
50 years, “Davy” Boilers have gained a 
high reputation for soundness of - construction 
and long service. We are constantly receiv- 
ing reports of highly satisfactory working for 
long periods. It will pay you to adopt “ Davy” 
Boilers. 


Built to any size or for any pressure and 
with flat or dished ends. 








DAVY BROTHERS LTD., 


SHEFFIELD. 
Established 1830. 


Telephone 


Telegrams 
Motor, Sheffield. 


9’-0” x 30’-0" 


LANCASHIRE BOILER. 





We also Manufacture : 


**DAVY" HIGH SPEED FORGING PRESSES. 

MODERN ROLLING MILLS FOR COGGING, PLATES, BARS, 
SECTIONS, TYRES, Etc. 

**MORGAN " CONTINUOUS ROLLING MILL PI! ANTS. 

STEELWORKS MACHINERY, HYDRAULIC MACHINERY. 

STEAM HAMMERS, ** BLAKE" WASTE HEAT BO!LERS. 

STEEL CHIMNEYS AND TANKS, GENERAL ENGINEERING 
WORK. Etc. 

“FIRTH STAYBRITE" VESSELS AND TANKS. 











| 
4 
| 















Write for pamphlet 
P 1023. 


MULTI-STAGE 


TURBINE PUMPS 


are specially manufactured for duties such as the following :— 


WATERWORKS PUMPING, BOILER FEEDING, SHAFT SINKING AND DRAINING, 
DE-WATERING OF MINES, HIGH PRESSURE WATER SUPPLY TO FACTORIES, ETC. 




















8” Two-stage Turbine Pump driven through Gearing by a 
165 B.H P. ‘‘MIRRLEES-DIESEL ”’ Engine. 


GLASGOW. 


Scotland Street, 
- Mirrlees House, 7, Grosvenor Gardens, S.W. 1. 


ENGINEERS, 
London Office 




















Three 10-inch five-stage Turbine pumps constructed by us for a 


large pumping scheme abroad. 
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SUGAR 
MACHINERY | 


or ALL DESCRIPTIONS | 





CANE MILLS AND | 
CRUSHERS OF 
ADVANCED DESIGN, 
including PATENTED 
IMPROVEMENTS. | 


Complete Factories or their 
Component Parts. 





37% x 84 Electric Driven Cane Mills. 


DUNCAN STEWART & CO., Ltd., 


Cable Address : 
‘STEWART, GLASGOW.” 
} 


Sole Distributors, in Great Britain and Ireland, of BUTTNER ROTARY DRYER and the Sugar Industry. | 
; RES! 


Establishes LONDON ROAD iRONWORKS, GLASGOW. 


1864. 

















© METROPOLITAN: (AMMELL 2 


CARRIAGE WAGON & FINANCE C° LIMITED 










ee 


20 TON HOPPER 
ORE WAGON. 


London, Midland and Scottish 
Railway. 










Head Office: Saltley, Birmingham 
Londen Office: Vickers House, Broadway, 


estminster, S.W, '. + 


—" The Leeds Forge Company, Ltd., 
ae te The Midland Railway-Carriage & Wagon Company, Ltd., 
The Patent Shaft and A-letree Company, Led. 
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ERNEST NEWELL & CO., LTD., 


Telephone 
No. I! Misterton. 


Telegrams : 
Newells, 
Misterton, 

DONCASTER. 


Sole 
Representative 
for Scotland: 

T. C. Lennard, 


Baltic Chambers. 


50, Wellington St 
Glasgow. 





MISTERTON, via DONCASTER. 


CODES 
Bentley's 5- 
Letter Code. 





Western Union 
5 Letter. 





Western Union 
Universal Edition 





A.B.C. 5th Edition 





Engineering 

THE ABOVE ILLUSTRATION SHEWS 6 TUBE MILLS WHICH HAVE RECENTLY BEEN ERECTED 2nd Edition. 

ON THE BANKS OF THAMES FOR AN OUTPUT OF 60 TO 70 TONS CEMENT PER HOUR 
GROUND TO LESS THAN 2% RESIDUE ON THE 180 x 180 MESH SIEVE. 





SEE NEXT WEEK’S ADVr. FOR WET GRINDING TUBE MILLS. 


THE LARGEST AND MOST EXPERIENCED BRITISH MAKERS OF 


ComPLETE CEMENT MAKING MACHINERY. 











——— . . 
a Oi ee te 
Rae. 
; pi a te 
3 N EE 


WON’ 


‘ CHAMBERS 


& CO,LTD. THORNCLIFFE 


: ~~ rrr NLOS EFFICIENCY 





BLAST FURNACE 
& STEEL PLANT 


COLLIERY & COKE 
OVEN PLANT 


GAS WORKS & 
CHEMICAL PLANT 
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RUST INTO EASTON & 
RICCOL 














LIMITED, 


TAUNTON, ENGLAND. 


Telegrams: Telephone: 
EASTWALD, TAUNTON. 146, TAUNTON. 
A.B.C. Code, Sth Edition. 















\ 


~ 


we 
i amen 


-—streaidl 
> 
ve. 
_ 


. omer ean 


HIGH-SPEED 


STEAM 
ENGINES 


SIMPLE AND 
COMPOUND. 








ICCOL METALLIC PRIMER 
is the only definite solution 
to the problem of corrosion 

upon steel-work. It is a colloidal 
metal composition, consisting of 
actual metal atomised to such a 
point that it can be applied by brush 
in an absolutely non-oorrodible form 
to steel work. 







- oy, Cents 
sa dled: 
eS pe ae ey woe 


ade 





Riccol Metallic Primer prevents the 
formation of rust on new metal-work 
and stops rust spots from creeping 
when these are already present. et 
effectively resists the action of heat, 
abrasion, acid and water. 


The colour, a serviceable grey, is 
quite suitable ia itself, but if other 
colours should be desired the primer 
will form an excellent undercoating 
for any kind of paint. 


Robt Ingham Clark & Co., 
West Ham Abbey — London, E. 15. 


Scottish Branch: 


Rob‘ Ingham Clark & Co. (Scotland) Ltd.’ 


Britannia Works, Renfrew. 





re ae 















naw 











Associated with R. Gay & Co 





General view | Dumping ropeway for 
team oe L 


Powell Duffryn Coal td. 


UNRIVALLED For 
LONG DISTANCE 


SSA RARER FRAP ARR FR RFR PROPER FORA RR CARRYING } 

















a i 
STEEL FRAM No other system of conveying 
. loads from one point to another 
a " is so economical in all respects 
Engineering S ew, bak’ a3 a ~ For as ‘‘Breco” Aerial Ropeways. 
- a io j Tea These Ropeways are in use at 
Peandet e: Factories, the leading Collieries, Quarries, 
Mill Sugar Rubbish Disposal Works, and 
Buildings, Factories, for the Loading and Unloading 
Harbour Rice Mills, of Vessels, etc., and have given 
Re Jute Mills, entire satisfaction. 
> — Cotton Mills, The advantages of “ Breco” 
Buildings, Rubber Aerial Ropeways are that they 
Ete. Ete. Factories, & convey from point to point 
Bungalows, fF irrespective of the general lay 
Specialties Ete. Ete. of the ground without bridges 
Pit = or any other expense, at the 
Headgear, 7 = lowest cost. 
Pum 
ak Bridgework, “6 ” 
= =/BRECO 
Stations. Columns, 
= Rivetted y 
ail wc’ B| AERIAL ROPEWAYS. 


Edition A on 





application descriptions. Write for booklet giving illustrations 
of Ropeways for various purposes 
BROWNLIE & MURRAY, LT™. Tne Gen 
5 ENGINEERING Co., Ltd., 
POSSIL IRONWORKS, Telegrams— 14-18, High Holborn, London, W.C.1 


LIVADIA, GLASGOW ewe ieee 
LONDON : 59-60, GRACECHURCH 8T., EC. 3. POSSIL PARK, GLASGOW. qnquance, aneen. nets «pone nemeratn 


SHMINMNAUIUUVUUULVLUNNUUITLIUTLULLUUUUNIUAULUL 
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Illustration of 
Ne. 2 BCS. 
Machine 


High Speed 


Made in sizes 20” to 60” dia. of Saw. 


The CB) Heavy Duty 
Cold Sawing Machine 


for Bars, Ingots and Rails, etc. 


“A Cold Saw that is a Modern Machine Tool.” 


4° dia. M.S. Bar 35 secs. Joists 
oe a Imin. 15’°x6’ ... .. lmin, : 
et ow » 3¢mins. 24°79"... ... 12 mins. : 
ie 12° ie 6mins. 95 Rail ... ... Imin. : 
lif & B d LY Setanone, Seiad 
ifton air Johnstone, Scotland. 
Branch Offices: Associated British- Machine Tool Makers, Ltd., London, Birmingham, Manchester, Newcastle, Glasgow, Leeds, Calcutta, Paris, Brussels, &c. 

















with 60” diameter blade. 


duction. 


steel. 


requirements’ 


Please send your enquiries to 








HEAVY DUTY COLD SAWING MACHINES. 


MODEL CS. 3. 


The illustration shows a large machine fitted 


The Saw teeth are formed in segments of 
high speed steel ensuring maximum pro- 


We have machines cutting steel billets up to 
20° square section in 65/70 tons 


These machines are made for rapid cuttin 
of steel bars, billets, girders, rails, etc., an 
can be supplied in various sizes to meet 


NOBLE & LUND Lr. 


FELLING-ON-TYNE. 


tensile 




















VERTICAL TREBLE RAM PUMPS 


BELT and MOTOR DRIVE 
| FOR LOW LIFTS. 





PUMPS and PUMPING 
MACHINERY 
for every purpose. 








WRITE FOR LIST NO. 4 





JOSEPH EVANS & SONS mor» LTD. 


Recarterteygt pear WORKS, WOLVERHAMPTON. 


Telegrams; “ Evans, Wolverhampton LONDON OFFICE: 109, Kingsway, Ww. C. 2. Telegrams: “ Dryosbo, Westcent{Loadon.”’ 














Dec. 26, 1930 THE ENGINEER 49 

































































SIR WILLIAM ARROL 
2, C2, LTP 
GLASGOW. 










































Head Office: 85, Dunn Street, Glasgow. 
Crane Dept.: Parkhead, Glasgow. 























CRAVEN 
SHEET METAL MACHINERY 


THE FINEST MACHINERY OF ITS TYPE, 
MADE THROUGHOUT OF BRITISH MATERIALS 
BY ENGINEERS OF WORLD REPUTE. 





BRADLEY & CRAVEN, L’”’ 


WAKEFIELD, YORKS. 














PACKING FOR STEAM ENGINES 


OVER 500,000 SUPPLIED. 


FRICTION DECREASED. POWER AND FUEL SAVED. 


The most extensively used Automatic Self-Adjusting Metallic Packing in the World 


THE UNITED STATES METALLIC PACKING CO., Ltd., Soho Works, Allerton Rd., BRADFORD 


Telegrams: “METALLIC.” Branch Offices: Telephone : Nos. 4705, 4706 
LONDON : 116, Fenchurch St. LIVERPOOL: 632, Royal Liver Bldgs. SWANSEA : Pembroke Bldgs. GLASGOW. 52 St. Enoch Sq. NEWCASTLE: 2, Collingwood St., &c. &c. 


























PECKETT & SONS, Ltd., Bristol. 
a? 


Telegrams—PECKETT, BRISTOL. London Representatives: FERGUSON & PALMER, 8, Victoria Street, 
Westminster. S.W.1. 


TANK 
LOCOMOTIVES 


of all Descriptions, and any Size or Gauge. 








| 
Speciality | 
| 





| 
FULL PARTICULARS ON APPLICATION. 
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857, 
MAGNESIA INSULATION. 


HIGH TEMPERATURE COVERINGS. 
SLABS, SECTIONS, PLASTIC 
HARD SETTING COMPOSITION. 


speciry “DARLINGTON MAGNESIA” coverinas. 


MADE BY THE WELL-KNOWN PATTINSON PROCESS. 


MANUFACTURED BY 


THE CHEMICAL & INSULATING CO., LTD., 
ET en DARLINGTON. nina Einavon: 





























_ STOTHERTe PITT E 
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~~ 


~ 


s< BATH- ENGLAND 
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Se . : . 
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ZETe ELECTRIC DOCKSIDE CRANES 


¥ 4 A MERSEY INSTALLATION 
OF HORIZONTAL LUFFING CRANES 


-_ 





STONS AT 52 6 RADIUS 
He WESTON POINT DOCKS, WEAVER NAVIGATION, NORTHWICH, CHESHIRE. 


R. & W. HAWTHORN, LESLIE & CO., LTD. 


London Oftice: 54, Victoria Street, Westminster, S.W. 1. NEWCASTLE-ON-TYNE. 


LOCOMOTIVES 


Of every description for Home and Foreign Railways. 


TANK ENGINES AND COMBINED CRANE AND LOCOMOTIVES 


Always in Stock and in Progress. 
FOR COLLIERIES, IRONWORKS, RAILWAY DEPOTS, BRANCH LINES, CONTRACTORS. 


Marine Engineers and Shipbuilders. 




















Teleg. Add.—LOCOMOTIVE, NEWCASTLE-ON-TYNE. ESTABLISHED 1817. 





TWIST DRILL SHARPENERS. 








FOR PARTICULARS. 
HERBERT HUNT & SONS, OLD TRAFFORD, MANCHESTER. 
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BRIGGS’ ANTI-CORROSIVE SOLU- 

TIONS definitely counter the ruinous 
action of corrosion on structural iron and 
steel work of every description. 


They are applied like ordinary paints, 
compare favourably in price, and their 
large covering capacity and superior 
lasting powers bring additional economy. 


Colours: Black, Red, Grey and Green. 
Ask for a free testing sample. 


BRIGGS’ o Si 
BITUMINOUS SOLUTIONS. Port of London Authority Dock Gates 


are BRIGGS PROTECTED. 
WILLIAM BRIGGS & SONS, LTD., DUNDEE. 


: 7 cht Te the rust enemy 




















ESTABLISHED 1860. 


HUDSWELL, CLARKE & CO,, 


RAILWAY FOUNDRY, LEEDS. ee 


- LOCOMOTIVES 


IF OR MAIN OR BRANCH RAILWAYS, 


Docks, Contractors, Steelworks, Collieries, &c. 
All sizes and to suit any Gauge of Railway. 


All Types of Diesel Locomotives 


Prices, Photographs and full specifications on application. 


Telegrams —Loco, Leeds. Telephone— National 20993 
Codes—Al, Lieber's, A B C (4th & Sth Editions). 


Lendon Office: Liley, Pearson & Co., 39, Victoria Street, Westminster, S.W. | 








v . HOWELLS ea aie 


S \ OFFICE FILE 


JALl WSS” 





Lal 


MOWTLL 4 @ (9 [72 Brook S7PA / 








FOR HIGH-CLASS 


BOILERS 


Of All Types and for All Pressures 


APPLY TO 


ABBOTT & CO. (Newark), Ltd. 


NEWARKHK-ON-TRENT. 


CONTRACTORS TO THE Flanded and Welded Work 
ADMIRALTY ef ewery description. 
WAR OFFICE Motor Wadon Boilers. 
INDIA OFFICE Hydro Casindsa. 
BOARD OF CUSTOMS Repair Fire-boxes. 
CROWN AGENTS. Ewaporator Shelis. 
&c. &c. Vulecanisindgd Pans. 


Air Receiwers, &c. 





ABC CODE (4th and Sth Editions). MARCONI'S CODE, 
Telegraphic Address: ABBOTT, NEWARK. Telephone No. 34. A 





52 THE ENGINEER 


Dec. 26, 1930 














| Maughlin Letters 





Specify | Maughlin 
Letters on all your 
Patterns and Cast- 
ings. This will in- 
sure clear, legible 
lettering, of good 
style and appearance 








J. W. & C. J. PHILLIPS, 


23, College Hill, 


CANNON STREET, LONDON, E.C. 4. 























SALT CANNOT ADHERE to its 


heating surfaces. 








There are no delays with the CLARKE. 
CHAPMAN EVAPORATOR PLANT (Engisch 


Patent) because the disc-shaped heating elements are 
continuously cleaned. 


A CONSTANT OUTPUT is maintained. 


We invite you to send for our No. 83 pamphlet 
describing the Clarke-Chapman Evaporator Plant 
(Engisch Patent). 


CLARKE CHAPMAN £-¢O.[TD. 
VICTORIA WORKS, 
Trims zs oun) GATESHEAD.  cvcors stint 
































The World's 
biggest 
Floating Crane 


HE self-propelled 
Floating Crane 
illustrated above 
proves the capability 
of Messrs. Cowans 
Sheldon for solving 
all lifting problems, 
from the smallest up 
to those of the 
greatest magnitude. 


This Crane will revolve through a complete 
circle with loads of 350 tons at 100 ft. radius, 
with a lift of 140 ft. The main loads are lifted 
on two independent blocks of 175 tons capacity 
each, which can be used either independently or 
coupled together. An auxiliary purchase of 
50 tons gives a total lift of 200 ft., while a trolley 
of 50 tons capacity travelling on the underside 
of the jib “gives a horizontal travel of 75 ft. 
This obviates the need to use the derricking 
motion for small loads. 
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* Duator ”’ 


Steam Valve :— 
a bronze valve 
fitted with 
Nickel Alloy 
seat and clack. 
Used in various 
trades all over 
the country. 
Send for sample 
valve. 


ALBERT TAYLOR, 


DOWKER WORKS, 
MILNSBRIDGE. 


HUDDERSFIELD. 


113 - 








STRONG BOLTS 





“Newall Hitensile’ 


Heat Treated Steel 

Bolts are “ Twice as 

Strong” as Ordinary 
Bright Bolts 


A. P. NEWALL & CO. 


LIMITED. 
POSSIL PARK, GLASGOW, N 




















S. RUSSELL & SONS, 


METAL SAWING MACHINES. 
HIGH SPEED SAW BLADES. 
RENEWALS for * LL S SAWS. 


See large advertisement page 21, December 19t 


LEICESTER. 
WERF GUSTO, 


Firma A. F. Smulders, 
SCHIEDAM, HOLLAND. 


Specialities— 


DREDGING PLANT, FLOATING CRANES, 
AND COALING VESSELS. 


See our page Advertisement in further issues. 














HYDRAULIC MACHINERY 


OF ALL TYPES. 





Horizontal Electrically-driven Three-throw Pump. 


The Leeds Engineering & Hydraulic Co., Ltd. 


s & Ca’ 
ena: BC oe tauee 
Marconi International. 


Works: RODLEY, near LEEDS. 


ue eee Siaantaden. 





FOUNDRY MOULDING BOXES 


andj 


WHEELBARROWS 


WRITE TO : 
Sterling Foundry Specialties Ltd. 


BEDFORD. 














Quik-Bacr 
FIRE BRICK IN PLASTIC FORM 
STEAM PLANT ACCESSORIES LTD. 
38 Victoria Srreer, 
LONDON, $.W.1 


Phone: VICT. 6653. 


THE SURE wee IN AN — 
Applied direct from drum—no pre pa 

tion required 
Used as patch or lining makes monolithic ¢ 


repair 
ECONOMIC, EFFICIENT. DURABLE. 























S4 
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Ag % 
SMITHS CRANES 
We illustrate our 
Standard Steam Loco. 
Crane, made in all 
sizes 1 to 10 Tons. 
The driver has a clear 
view of the load from 
all positions, and 
it is the quickest 
working crane of 
its kind on 
the market. 
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THOMAS SMITH & SONS. 


© (RODLEY) LTD. RODLEY.LEEDS. © 
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WORLD-WIDE 


ICATION oF 







Maximum Efficiency 
ae 
Minimum Space . 


Complete Safety 


Operation. 


Robust Construction. 
Si eh ity 
Excellence of Design 


& 
Manufacture 


“REYROLLE* 


We are exhibiting at THE BRITISH INDUSTRIES FAIR, Birmingham, 1931, and at 
THE BRITISH EMPIRE TRADE EXHIBITION, Buenos Aires, 1931. 











STRAIGHTENING- 
MACHINES 





* 
ire 


¥ 





~ . 
yas 





| 





STRAIGHTENING MACHINES for rails and rolled sections. Symmetrically constructed 
with feed rollers on both sides. Horizontal and Vertical adjustment of the 
Straightening Axles. 


WI RT ERKELENZ 





ERKELENZ, RHINELAND. 





Our Illustrated Catalogue showing 
full range of Machines will be sent 
udon application. 


* itn. 


DOUBLE -SIDED 
FORGING AND 
CLIPPING PRESS 


FITTED WITH 


SIDE SHEARS. 





MADE IN EIGHT SIZES 
FROM 45 TO 450 TONS 
PRESSURE. 
SUITABLE FOR USE 
WITH HEAVY OR 
LIGHT BATTERIES OF 
STAMPS. 














STYLE O. 
220 TONS. 
5 INB. 
10 TONS. 


SIZE No. 6. 
PRESSURE 
STROKE 
WEIGHT 





SHEARING MACHINES 


OF EVERY DESCRIPTION 


POWER PRESSES 


FOR ALL KINDS OF WORK. 


METAL ROLLING MILLS 


FOR COLD ROLLING BRASS, COPPER, NICKEL SILVER, ETC. 


9¢ JOHN HANDS & SONS, LTD. =~ 


CARDIGAN WORKS, ‘NGINEERSAND BIRMINGHAM. 














ALFRED WIRTH & Co., 
AGENTS : J. O'HARA MURRAY & CO., 66, HATTON GaRDEN, LONDON, E.C. 1. 


IRONFOUNDERS 
‘Phone: Cent. 3232. Wire: “ Machinery,” B'ham. j 
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BOILER: STEAM 


PUPE 
Nsu LATI ON 


“ HOBDELL’S” 


85% 
HYDRATED CARBONATE 
OF 
MAGNESIA 


COVERINGS, IN PLASTIC (Dry), 
SLABS AND SECTIONS. 











“NATSIL” SLABS 








“HOBSIL ” HIGH TEMPERATURE COMPOUND. 
“ ACHILLES” ASBESTOS BOILER COVERINGS. 
“ACHILLES” ASBESTOS MATTRESSES, ete, 


HOBDELL, WA 


20, ST. CLARE STREET, 
MINORIES, LONDON, E.1. 


Telephone: ROYAL 8022 (4 lines). Telegrams: HOBNAILS, ALD., LONDON 











& CO., 
LTD. 























EAST FERRY ROAD 





THE LATEST 


ATLANTIC 
RECORDS 


WERE MADE BY SHIPS 
HAVING THEIR BOILER FEED 


CONTROLLED BY 


MUME Rb 
MOR 


SEND FOR LIST No. 16. 


A. G. MUMFORD = 
COLCHESTER. 






42Z2maHi?> 70 
-A>S04cp 
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ENGINEERING WORKS CO., LTD. 


Hydraulic Cranes and Coal Hoists, Belt Conveyors for Coal, &c. 
Patent Pneumatic Grain Elevating Machinery. 


ELECTRIC JIB CRANES 





Horizontal Compound Tandem Hydraulic Pressure Pumping Engine. Capacity 
300 gallons per minute. Working pressure 800 Ibs. per square inch. 


HYDROSTATIC CRANE WEIGHING MACHINES 


Engines, Pumps, Sluices,Capstans, &c. General Engineers &Ironfounders. 


Estimates given for Repairs. 














Son € COY, 


—o 





Ld. 





ios, 
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a 


\\ MOOR END, HUNSLET, LEEDS. 


WIRES : “GAS, LEEDS” 


Hagh Vass CLAYTON CROSS-TUBE BOILERS 





HyarostaticgPuong London, MILLWALL, LONDON, E. 14. 


Large Stock in Hand Ready for Prompt Delivery 
Prsices wv PARTICULARS ON APPLICATION. London OFF C2. S.VICTORIA STRECT, © W.1. 
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IT’S THE LAST STRAW 


that breaks the camel’s back 
















and so you hesitate to ask from 
“little bit 
more” that might make all the 


your stamps that 


difference. 


If they are MASSEY FRICTION 
DROP STAMPS you need not 

hesitate. They are designed 
to give constant service under 


conditions of maximum severity. 


And they cost so 


little to run! 


May we send 






Ss + _ — particulars ? 
B. « S. MASSEY. I” 
~&wWe ; 
OPENSHAW MANCHESTER 

















Budenberg Recorders 








“Columbia” Recording Pressure Gauge. 


A clear continuous line, drawn on a chart rotated by clockwork, 
records every variation of either 

Pressure, 

Temperature, 

Speed, 

Draught, or 

Liquid Depth. 


Our recorders are made with 8 or Ilin. diameter charts to give 

records over a period of 1, 3, 6, 12 or 24 hours or 7 days. The 

actuating mechanisms are robust and yet sensitive. The clocks have 

powerful jewelled movements and are housed in dust-tight cases. We 

also supply Duplex Recorders, Recorders in Fume and Weather- 

proof cases, Continuous Recorders, Wheel Press Recorders, 
Multiple Hydraulic Press Recorders, etc. 


Budenberg Gauge Co., Ltd., 


BROADHEATH, Nr. MANCHESTER. 





















F every Engineer and 
Manufacturer fully 
understood the possi- 

bilities of modern tube drawing 

processes, thousands of articles 
would be “MADE WITH 
TUBES” that are now produced 
by more expensive and less 
efficient methods 

We have written a 40 page book 

entitled “ Make it with Tubes,” 

which fully explains this subject, 
and which should be read by 
every Engineer and Manufac- 


turer A copy is yours for 
the asking 


SIMPLY ASK FOR BOOK No. 35 
ACCLES & POLLOCK, LTD. 


MAKERS AND MANIPULATORS 
OF WELDLESS STEEL TUBES 














OLDBURY BIRMINGHAM 





VONO:::. VICES 





“AS GOOD AS THEY LOOK.” 


- ww 


< aA p Ad | 


— 





LOMDON OFFICE: 


21 TO 24, COCKSPUR 
STREET, 


PALL MALL, 
LONDON, 8.W. 1. 


TELEPHONE : 
TIPTON 441, 4 LINES. 


THE VO N O coy. 


DUPORT FOUNDRY, 


DUDLEY PORT, Starrs. 


TELEGRAMS : 
*VONO. TIPTON.” 
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Rotary Air Compressors 
and Vacuum Pamps 























Fi ht it with. 
OLOK 


Positive 
| a. Lock Washers 


Vibration accounts for over 50% 
of the wear and tear of your 





machinery, thus it is doubling 
the rate of depreciation. Fit 
“ KOLOK ” Positive Lock 
Washers, the washers that grip, 
and ensure your machinery a 
longer lease of life. They do not 
injure the nut, its threads or the 
threads of the bolt; they allow 
for expansion, and Vibration 


NO VALVES. ROTARY MOTION. helps them grip the tighter. 


Price List on request. 











Two Stage Compressor direct coupled to Electric Motor 





NO NOISE. DIRECT COUPLING. 

4 POSITIVE LOCK WASHER Co., Ltd.. 
NO VALVE SPRINGS. NO IMPULSES. = 21, YORK STREET, GLASGOW. 
NO VIBRATION. FRICTION ELIMINATED. 








OVER 8000 COMPRESSORS IN USE. 


Bernard Holland «4 Co. 
\17 Victoria Street, London, S.W.1. | 





























THE ADVANTAGES 
OF OXYGEN CUTTING 


Faster Than Sawing! 





Make joints like this leakproof 



























—and hoe one thing less to worry about/ As an adjunct to your cold 
sawing plant, consider thi 
HERE are no leaks—and never will be—in utilityof the portable oxygen 
pipe joints laid up with Smooth-On No. 3 cutting machine shown 
because the metallic body in Smooth-On } 
; 7 erewith 
is permanently impassable under any pressure or 
temperature and with any fluid. 
. ; Structural steel sections and 
Smooth-On No. 3 fills every minute void and its bars can be cut quickly and 
volume never decreases, because the metallic body : . a k 
can’t shrink, dry out, shrivel or crack. accurately on the sto 
‘et it i iles, thus saving handling 
Get it inl or 5 lb. gray-labeled cans from any — ; - 
supply house. with its attendant cost and 
es loss of time 
Write for the free Smooth-On Handbook 
mantianaaiiniins ek ti For instance, at a large rail 
istribut y Walter P. Notcutt, Ltd.. Notcutt , in ond 
House, Southwark Bridge Rd., London, S.E. 1, and ine, : terminus in London 
carried in stock by leading dealers and supply houses [2 cuts were made on an 
8 4” joist in the total 
Madeby Smosth-On Mig. Co., Jersey City, N.J., U.8.A, time of 65 minutes—5} 






minutes per cut 


Simple to set up, portable 
and independent of power 
supplies, the machine can 
be included in your plant at 
a cost of a few pounds 














Write now for catalogue, 


. | oe OLE L. E u dee MAC * | *~ E RY met ssa oy ulars, post 
CALENDERS, MIXERS, 


he] CORK MILLS, SCRAP,OXIDISING, [©] || The BRITISH OXYGEN @.Ltd. 


ED PRINTING (FLAT & ROTARY), 43 ; rl , 
ss AND ALL OTHER MACHINES. c EDMONTON - LONDON -N-I8 nai 
q 4/INOLEUM AND FLOORCLOTH FACTORIES lay 


COMPLETELY EQU/PPED. 


1 MELVILLE-BRODIE ENGINEERING(’ 


KIRK ALDY. SCOTLAND. 


Make “OXYGEN CUTTING MACHINES: 
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Guest & CHRIMES 


LIMITED, 


ROTHERHAM. 





SLUICE VALVES. 










For 


WATER All sizes 
STBAM from 
SEWAGE 2 in 
GAS 
4 upwards. 
& OL. Ye 


“TURBINE” “CAPSTAN ” “ PLANET” 
“SPIRAL” AND VENTURI 
METERS. 





All kinds of Waterworks Con- 
structional Articles, including 
Chrimes’ High Pressure Taps. 





London Qffles: 
CECIL CHAMBERS, 7%, STRAND, W.C.2 

















Electro-Mechanical 


BRAKES 


D.C. & AC. 





DESIGNED FOR 
HARD SERVICE. 


SMOOTH AND POSI- 
TIVE IN ACTION. 


ASBESTOS FABRIC 
LINING TO SHOES. 


OPEN AND WATER- 
TIGHT PATTERNS. 


ELLISTON, EVANS & 
JACKSON, Limirtep, 


98, OLD STREET, 
LONDON, E.C. 1. 








Do you buy 


tanks ? 





IT'S CHEAPER 
TO BUILD THEM 








PIGGOTT’S PRESSED 
STEEL TANKS. 


Suitable for Railway and 
Canal Works, Collieries, 


Chemical Works, Electric 
Stations, Sewage Works, 
etc., etc. 

















4 


\\ \ VS 
hehe 


ert 


ov 


A 


| | 
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\ 
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you can build your own tanks 

quicker and cheaper with Piggott's 
STANDARDIZED Pressed Stee! 
Plates. They are unbreakable and 
remain perfectly rigid: in transport 
and erection. 


The plates are pressed solid, without 
weld at the corners, and are con- 
siderably lighter and tougher than 
cast iron. 


Send for Illustrated Tank List and 
full information. 


THOMAS PIGGOTT & co., LTD. 


HORSELEY HOUSE, 85, LIONEL STREET, BIRMINCHAM. 
London Office: 22, Carlisle Place (Victoria Street), S.W.1 


Associated Companies: The Horseley Bridge and Engineering Co., 
Ltd., and Guest, Keen & Piggotts, Ltd. 


Works: Birmingham, Tipton and Cardiff. 





Pressed 
Steel 














THE COIL CLUTCH CO., LTD., 


Phenix Works, JOHNSTONE, SCOTLAND. 














je Soe 


Combined Coil Clutch Revers- 


ing Gear and Pinion Housing 
for Copper Plate Mill. 
Motor, 65600 H.P. Flywheel, 
23 tons running at 76 r.p.m. 
Mill speed, 30 r.p.m. 





Manufacturers of 


COIL FRICTION 
CLUTCHES 


FOR ALL PURPOSES, 
POWERS AND SPEEDS, 
including 
Cranes, Hauling, 
Stamping, Wire Drawing, 
Pumping, Grinders, 
Compressors, 


ROLLING MILL 
REVERSING GEARS, 


. Plate and Billet Shears, 


Electric 


Gas Engines, 


Motors, 


MARINE REVERSING 
CEARS. 


Londen 
H. WHITEHEAD, oe 
“Kan Xe Beeches ’ 
ching . 12, 
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a 
NEW OFFICES, LONDON Shy ‘ 
‘ELECTRIC RAILWAYS. M0 ny 
Lender's New Skyscraper. 7 
Over 3,000 Tons of Steelwork 










MAY WE HELP 
YOU? 


Our designers have the experience, and our 
works the necessary facilities, for carrying 
out any constructional contract, whatever 
the size. We shall be glad at all times to 
co-operate with you, by submitting accurate 
drawings and quotations for any type of 
structure. 


LSUBEeY. Rohe, & C. 
DARLASTON, 


LONDON: Imperial Buildings, 56, Kingsway, W.C. 2. BIRMINGHAM: Norwich Union Chambers, Pate St. 















































“The Danks - Netherton” 


VERTICAL BOILER 


(Multitubular Type). 


WATER 
-—SCIENTIFIC— 

FTE BE | 
cnn INSTRUMENTS 


of BRITISH MANUFACTURE 











applicable to om 
| GASWORKS :: COKE OVEN PLANTS ot Som 
LOW TEMPERATURE PLANTS Application 


BOILER HOUSE and PROCESS PLANTS 


Industrial Training & Research Establishments 





GAS CALORIMETERS AND SPECIFIC 
GRAVITY APPARATUS AND RE. 
CORDERS: PRESSURE AND VACUUM 
pemeehiete sn ininnds tnt Game GAUGES AND RECORDERS: BOILER | 

AT KENT COUNTY ASYLUM. DRAUGHT GAUGES: CO: RECORDERS: 
GAS ANALYSIS APPARATUS: 


Bowes, Scott & Western, LABORATORY GAS METERS: 


THERMOMETERSAND PYROMETERS: 





PARLIAMENT MANSIONS r oe 
» FEED-WATER METERS AND LIQUID 
ae roman arg yo SAMPLERS: FUEL CALORIMETERS: 
Telephone No.: Victoria 3415 PHOTOMETERS, etc. 


Telegraphic Address: Donbowes, Vic., London. 


Hundreds of Softeners supplied and treat- 


* 
ing successfully the most difficult water. < 





























iso Maker of all Types of ts SIMMANCE _ | 
MINING MACHINERY, PUMPS, &c. Patents 
Sole Licensees and Manufacturers: H. & T. DANKS (ieraenton) L™. 
STONE AND A\LEXAN DER W RIG HT & (c |r Boiler Makers & Engineers, 
COA UJ SHERS ENG. |. WESTMINSTER PALATE GARDENS, VICTORIA STREET, NETHERTON, DUDLEY, WORCS. 
C RUS LEICESTER | Telephone: WESTMINSTER; S. W1 Telegrams London Office: 329, High Holborn, W.C. 1. 
CU List LMIAAAGE | VICTORIA 1207. __ PRECISION. SOWEST LONDON 
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a ~ THORNTON ~ i 








> Manufacturers of 
High Grade Drawin 
Instruments in the Briti 
Empire. 





Also Manufacturers of 


Surveyi Instruments, 
Slide Rules and Drawing 
Materials. 





Many awards for excel- 
lence, including Diploma, 
Gold and Silver Medals, 
etc. Catalogues, Series A 18, Post Free. 


A. G. THORNTON, Ltd. 


Contractors to the British and other Governments, 


PARAGON WORKS, King Street West, MANCHESTER. 




















BRAKE LINING 


MADE BY :— 


CANDYS Lo., SEACOMBE, CHES., The Power Transmission Specialists. 























T. BALMFORTH & ° seoomen 


Calorifiers for Heating, & Hot Water Supply. 


Heat Exchangers for process work. 
































GARNER, TELFORD & HARDMAN, ir». 


PENDLETON, MANCHESTER. 
Teleg. : ‘‘ PuRSEVERE,” MANCHESTER Telephone: 42 PEro.eror. 


SOLE MAKERS OF THE 


‘Burton’ Patent Oil nesiaaaies for Exhaust Steam 


Alo ALL KINDS OF RIVETED & WELDED WORK, 
comprising Tubular Air, Water or Gs HEATERS & COOLERS. 
Steam Heated DRYING or HOT PLATES. 

Vertical and Horizontal BLEACHING KIERS. 

Single and Double Cased Vertical and Horizontal VULCANISERS. 

AIR RECEIVERS. Surface and Jett CONDENSERS. 
EVAPORATORS, STILLS, DIGESTERS, and RAG BOILERS 
of all descriptions. STORAGE TANKS. 

All Classes of CHEMICAL PLANT requiring Pressure or Vacuum Tight Work. 




















BOLTS & NUTS, Etc. 





Speciality :_FACED and BRIGHT NUTS. 


LISTS ON APPLICATION. 


USUAL STOCK - 1000 TONS. 


BRIGHT DRAWN STEEL BARS. 
JAMES WILEY & SONS. Ltd., DARLASTON 














THE DRUMMOND 


Sensitive - Radial 


An inexpensive tool that 
combines the advantages of 
sensitive, vertical and radial 
drills in one all-round handy 
machine. 


Costs L 
only 48 
High speeds for light work. Power 


ful drive through back gears for 
heavy drilling. Capacity to lin. 


Three large slotted faces for easy work 
setting. Arm swings wide and covers 


oe 
large area. 22in. radius. 
Where else can you find anything like the 
capacity for handling a variety of work of 
all sizes in such an inexpensive tool ? 


Lists of DRUMMOND repair shop 
drills, lathes, etc., on request. 


DRUMMOND BROS., LTD., 


Rhide Works, Guildford. 


F AWCETT, PRESTON & Co., iad 


Manufacturing Engineers, LIVERPOOL. 
egrams: Fawcett, Liverpoc 
Codes used——ABC (4th and 5th Editions), West« Union (“ Five Letter” and “* Univers Editions) Bentleys and Al 
London Office : 
21, OLD QUEEN STREET. WESTMINSTER, S.W.1. Contractors to the Admiralty & War Office. 
Trade Mark “CYCLONE.” 








SUGAR MAKING PLANT of al! kinds. 
Complete Factories supplied. 


SEA WATER DISTILLING PLANT. 


DISTILLING & EVAPORATING 
MACHINERY for all purposes. 


HYDRAULIC BALING PRESSES. 


Sole Makers of CYCLONE and GRID 
PRESSES, and of Fawcett’s High Density 
Presses and Pumps for Packing Cotton, 
Jute, Wool, Hides, &c., of any required 
density and weight of bale. 


NITRATE-MAKING PLANT. 


MARINE and STATIONARY ENGINES 
and BOILERS. 


PUMPING MACHINERY for Towns 
Water Supply. 





COPPERSMITHS & BRASSFOUNDERS. 
Watson-Fawcett Hydraulic ‘ * Cyclone” Press 


GAS and Stove Works, Power S:ations and other 
a 


Industries regularly use Purimachos (plastic)and 
\ ‘ 
DRYKOS FOR 
















Drykos (dry) Fire Cements for all repairs subjected 
to heat. Drykos is specially recommended for high 
temperature firebrick-work. We are always pleased 
to advise on the most suitable grade for any purpose. 
Descriptive folders and working samples free from: 


PURIMACHOS LTD., 
61, St. Philip's, BRISTOL. 
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DRILLING & BORING SPECIALISTS. 





DRILLING, BORING, 
TAPPING & STUDDING 
MACHINES. 


From 3’ 0” radius upwaras. 
(3’ 6” Illustrated.) 
Made with low base or box bed 


We make a full range of machinee 
for various duties. 


Send for catalogue. 


Telegrams 
KAW Halifax 
International 


relephone 
1675 Halifax 


KITCHEN & WADE, 


HALIFAX, 
ENGLAND. 


WORKING 
CAPACITIES. 
CAST IRON, from solid ... 2° 
STEEL ‘s .. > see ae 
BORING von _ — 
TAPPING, Whit. = a 








“SHONE” 


PNEUMATIC AUTOMATIC 


BEJECTORS 


RAISING SEWAGE, SLUDGE, WATER, ETC., 


whether it be of a Distnict or an Individual Building— 
THE ONLY PERFECT WAY. The only system 
which deals successfully with crude sewage, and which ovencomes all tapographical 
difficulties World-wiie installations testify to ite efficacy and efficiency. 


AIR COMPRESSING "MACHINERY. 


Rughes ¢LancaSler 


LIMITED 


16, Victoria Street, London, S.W. 1. 




















RWHITE & SONS, 


Engineers 


WIDNES 


LANCS. 


LAERIAL out 


P LEN —— TY 


ephone: Ne 7 f Ary 
‘ENGLAND 


CROSSINGS 













Contractors to the 
Admiralty and 

War Office,India 

and Colonial 


Engines for Steam Yachts, py Monn 
Tugs, Coasters, Oil Tankers, “9ver"ments 
Stern Wheelers and Side 


Paddle Steamers 


Tele 


NEWBU RY. 


ere 





F' ™ 


6 LANCASTER ” COMPACT 


STEAM 
TRAPS 


SMALL SIZE WITH LARGE 
CAPACITY. NO ATTENTION 
NEEDED. 


Perfect under ALL Conditions 


Made by the makers of “ 777 5 EA NCASTER” 
Piston Rings, Pistons, eallic Packings 


The 


Bite. en 


Grams : 
listons M/< 


cme me: 
Pendleton 1484 (2 
PENDLETON, 


LANGASTER & TONCE, Le MANCHESTER 


a Samana 


CRANES 


ALL TYPES 
ELECTRIC, STEAM, HYDRAULIC, HAND, 


FOR 


SHIPYARDS, DOCKS, STEEL WORKS, 


JOHN GRIEVE «2 Co. 


MOTHERWELL, SCOTLAND. 























ETC. 




















WATER TURBINES and 
GOVERNORS for any power 
or height of fall. 


CENTRIFUGAL PUMPS. 


Gilbert Gilkes & Gordon, Ltd., 
Kendal, 
England. 


Loadon Office: Wiedsor House, Kingsway, W.C. 2 


























Mw X«_ Fe 
MACHINE TOOLS FOR ENGINEERS 













Slotting Machines Turbine Gear Hobbing Machines 
Gear Cutting Machines Special Machines 

Fer Spar and Worm Gear. For Marine and Loco Work. 
Milling Machines —---— 
Boring Machines PUNCHER SLOTTER. 


Injector Machines 
etc. 


This is a Muir development. 
Cuts from the solid. 


PATENT PUNCHER SLOTTER for machining crankshafts, railway 
spring buckles and other Steel Forgings. 


WM. MUIR & Co., Ltd. Bris, “or 





¢ Sherborne Street 
MANCHESTER. 
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pissanss THERMOMETERS] JOHN DORE & CO. 
' with 
COMPENSATED - CAPILLARY 31-39, HIGH ST., BROMLEY-BY-BOW, 
J TUBING LONDON, E.3. 
Flue Gases “ Feed Water 
Superheaters Economisers 
RETTI & ZAMBRA 
38, Holborn Viaduct, MANUFACTURERS OF 
LONDON———E.C. 1. EVERY CLASS OF COPPER WORK 
RETTUR:ZAMBR A. Sanne rs 
ENGINEERS, DISTILLERS, BREWERS, CHEMISTS, ETC. ETC. 








BEDFORD ENGINEERING CO. 
cues tous. BEDFORD. 











ELECTRIC CRANES. LEVEL LUFFING 
CRANES. STEAM CRANES. 































Hydraulic machinery 
for manufacturing 


Seamless 
Tubes 


Long years experience 
Worldwide reputation! 





G 
Pho: 





















































TUBING 1s wea - 


FOR USE WITH 


FORMIC ACID, SULPHURIC ACID, HYDRO. ~ 
CHLORIC ACID, ACETIC ACID, TARTARIC 
SOLUTIONS, SULPHATE OF SODA, TANNIN, Etec. 


CAROBRONZE LIMITED 


85/86, NEW BOND STREET, W.1. 






















Tue MITCHELL ConvevoR & TRANSPORTER Co, Ltp., 


ALL CLASSES OF 
HANDLING MacHiNery. ) WAGON TIPPLERS, TRANSPORTERS, CONVEYORS, 
45-50, Holborn Viaduct, TELPHERS, CRANES, LOCO. COALING PLANTS, 
LONDON, E.C. | GRABS, COMPLETE BOILER HOUSE EQUIPMENT, 
AERIAL ROPEWAYS. 


es TBs icontraco, Cent. Londo 
: Holborn 2822. 

















F OR “ALL CLASSES OF 


INDUSTRIAL BUILDINGS, - 
HOT WATER SUPPLIES | 


& VENTILATION. 





_CHAS. P. KINN LL o co. LTD, 























“DUISBURG™ 
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ox: WRIGHTON ILLUMINATOR FOR Ae qo 
ae to nrormrercaml © STEELCOMPANYorSCOTLANDI” 

° A NEW ILLUMINANT FOR ALL Bi, Sie MEN S-()i(.) PROCE SS. IEE 




















VISUAL WORK. we Sesto 872 “nate 
se) ; 37 RENFIELD STREET. CLASCOW, C.2 
“7 The most perfect method of illumination, > amin: patie wi’ 
N controlled by two iris diaphragms and a er NEWTON | a> eubeesiee tite medline 
9 LS N j 57, FIELC 5 b 
M tilting reflector. ate NL “Se AS 9.MINCING LANE,LONDON 
2 Employs an ordinary flash-lamp bulb. 
P L It becomes a fixed portion of the body of the 
microscope and once adjusted is always 
rye x = 
It turns an ordinary microscope into a metal- Miameataatwians of 
lurgical microscope. MILD STEEL Pilates for Ship, Boiler and Bridge-building, 
Full descriptive leaflet on application and all forms of Sectional Bars for constructive purp** 
er * “Hi : : CASTINGS of all kinds and largest sizes for Ships and 
Aa achinery 
- R. & J. BECK, LTD. PORGINGS tray dept 


BECK ‘ TYRES & AXLES, to meet requiremente 2 Home and 
‘g¢ 69, Mortimer St., LONDON, W.1. \ Colonial Railways. 
SPECIAL STEEL tor constructive purposes, aotafing Steel 
- = of High Elastic Limit and Copper Bearing Steel. 

















CERETTI & TANFANI CO., LTD., 





























53, Victoria Street, Westminster, LONDON, S.W.1. 2k? ~ ns 
AERIAL ROPEWAYS. 
MONOCABLE— 
BICABLE— 
TRICABLE— 


for the Transport of 
Material and 
Passengers. 
CABLEWAYS, 
CRANES, 
FUNICULAR 
RAILWAYS, 
TELPHERAGE 
PLANTS, 
TELPHERS, 
ELEVATORS. 
2500 MILES OF 
PLANT BUILT UP 
TO DATE. 


Two Grand Prix— 
Barcelona 1929. 




































Unions are ade of the highest grade malleable iron with a spherically ground brass to 

iron jo oint with sloping shoulder, ensuring a perfect joint, even when the pipes are out 

fae e you sure 
The location of the seat ring is the secret of success, it being fitted in a recess away from thé 

pipe contents, and thus immune from corrosion. It is hydraulically inserted, and the lip 

spun over, so that it becomes a part of the fitting itself 

Every joint is ground to its seat, and never separated during manufacture This gives a that your plant motors are 
leakproof joint under a!! conditions. j f ll d d ? 
The nut threads are coated to resist rust, and each union is tested before dispatch by running at u rate spee 
compressed air under water A d | | 

This is why we can guarantce them almost indefinitely for pressures up to 300 Ibs. per rop in supp y vo tage 
square inch 






reduces motor speed, cuts 
down output, lowers profits. 





THE 
JEFFERSON UNION CO. 


Lexington, Mass. 7 
Distributors : — 


BRITISH STEAM SPECIALTIES, L™ 
Wharf Street, LEICESTER. 






“Look for the Name 
on the Nat.” 









Check supply voltage 
with 
EVERSHED 
Portable Voltmeters. 








Ask for List 12-117. 











» EVERSHED & VIGNOLES LIMITED WCCER 
ACTON LANE WORKS. CHISWICK, LONDON.W.4. 


Telephone - Chiewre k 157O (3 Lines) Telegrams - Dorothea. Chisk. London 
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JOHN LTHORNYCROFT T & Co, Lin Limited, conned House LONDON, SW.I. Eng 
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LE GRAND, SUTCLIFF & GELL, L’” GRAFTON & CO. 
st so omebcctagy. sures "BEDFORD. 








Telephones : 
SOUTHALL 2211 
(4 lines) 


ARTESIAN WELLS 
PUMPING PLANTS 
TRIAL BORINGS 


for 


FOUNDATIONS 


and everything in connection with 
Subterranean Water Supplies. 


Telegrams : 
LEGRAND, 
SOUTHALL. 


May we help you? 
Our experience is 
at your’ service 
with ut obligation. 
Advice and esti 


mates free. 


\\\\ 





illustrated —— sist free on application, 





SILVER MEDAL, Renattinns Exhibition, ere 1885. 
GOLD MEDAL, PARIS, 1900. 
GRAND PRIX & GOLD MEDAL, Franco-British Exhibition, London, 1908. 
GRAND PRIX, Buenos Aires Exhibition, 1910. 











ESTABLISHED 1870. 


THOMAS HARRISON Ltd. 
CITY ROAD and PRESTON STREET, BRADFORD. 


L. (674 Bradford. 


7 Governors, Bradford. 





MAKERS OF 


GOVERNORS 


For All Purposes. 


Inquiries Invited for the Different Types. 





DISTRIBUTING AGENTS: 
Export, also London & Southern Counties 
HENRY HOLLINGDRAKE & SON, LTD., THE P.T. ENGINE GOVERNOR Co.. 
PRincks STREET, STOCKPORT. 19, BisHoOpsGaTE, Lonpon, E.C. 


T. TEL. (2802 Lonpon WALL. 
LAcguEDOTTO, Stock, Lompon. 


.Home: 


Tey. {008 STockPoR 
* \HOLLINGDRAKE STOCKPORT. 


CIMSON & CO. (Leicester) L™ 


SOLICIT YOUR ENQUIRIES FOR ALL CLASSES OF MACHINERY 
DEEP WELL PUMPS. 
CAST IRON AND STEEL TANKS. 


ALL KINDS OF RIVETTED OR 
WELDED MILD STEEL VESSELS. 


ELECTRIC LIFTS. 
POWER TRANSMISSION. 


ALL CLASSES OF IRON CASTINGS AND ACCURATE MACHINING. 
SPECIAL PURPOSE MACHINES DEVELOPED FROM ROUGH DRAWINGS. 


VULCAN ROAD———LEICESTER. 


ESPECIALLY 


























SMOKELESS, 
HIGH DUTY, 


Quick Steaming, 
Easy Cleaning 


‘* SPENCER-HOPWOOD ” 
PATENT BOILERS. 












SOLE MAKERS: 


SPENCER-HOPWOOD Ltd. 


Scotswood Works, Newcastle-upon-Tyne. 


"Phones: Central 7301-2-3. 
"Grams: Spenhop, Newcastle-upon-Tyne. 


25, Victoria Street (South Block), S.W. 1. 


"Phones; Victoria 1575 & 4043. 





"Grams: Spenhop, Sowest, London. 




















"APS" LIFTS 


ELECTRIC and HYDRAULIC 
FOR ALL PURPOSES. 


A FEW RECENT “APS” CONTRACTS 


Auckland Power Board, Auckland, N.Z. 

Lanark County Council, New Bldg., 
Glasgow. 

Wm. McEwan & Co., Ltd., Glasgow. 

Montague Burton Ltd., Dundee. 





LONDON: 


10, CHARLES ST., S.E | 


MANCHESTER: P. Allan, Ltd., Edinburgh. 
12, CHARLES ST. Wm. Younger & Co., ‘Alloa. 
BIRMINGHAM : E. Pollard & Co., Ltd., Glasgow. 


63, HOCKLEY HILL. 


A&P STEVEN, LV ctascow’ 























Our NEW Development 


ew 
In Sections of not less than4 in. 
allows of the above incr nee 
in Machine speeds. 
Round Bar, under Transv verse 
Test,gives a Deflection me 


Brinell Hardness 100- 120 









CAST IRON 























according to section. 





REDETI ITION 
Cn | $s Th ca GS We. shall a to you! tomeke a Sample 


- | 
JOHN R&COA: 




















|HARPER'S 
Albion Works, Willenhall, Staffs. 
Telephone: / hy? iteeead HARPERS ,WILLENHALL 
WILLENMALL (4 LINES) O/LGAS, CENT, LONDON. 
| RAPIDE | SCCOCOCHOACSOCOSCOCOCSCOOC COSC SSSSSESSSESSSSSSESESSCESSESCSCE 








EST. 1790 











5 Good ery TOOLHOLDERS 


Reasons : gamed 


Why "Taaiiia be included in your 


machine shop equipment. 


SAVE 90% of TOOL STEEL BILLS. 
2: Eliminate cost of highly skilled labour in 
forging and drawing to 
3. Operators can be sspolied with range of 
cutters to cover all requirements at a very 
low cost. 
4. Cutter grinding 
authorised Too 
the Tool Service. 
5. Are altogether more handy, efficient and 
adaptable than the obsolete solid tools. 


| se, Smee Shana», 
150 Models for all ~ 


British 
Made. 





can be done in bulk by 
Grinder, thus centralising 














machine shop purposes. East Park Road, Leicester. 
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Comparative tests have been 
carried out by The National 
Physical Laboratory, Teddington, 
to determine the relative effi- 
ciency under vibration of Solid 
Taper Pins and “ Mills’ Patent 
Grooved Pins.’ Copies of the 
report will be sent on application. 
The report states :— 
The general conclusion is that the 
Mills’ Pins if driven in with a 
force of 2 tons will withstand the 
test while the Taper Pins will most 
probably shear off after a time. 
All the tests we have made con- 
vince us that for nearly all purposes 
Grooved Pins are better than 
Taper Pins—and we are possibly 
the largest makers of Taper Pins 
in the World. 
The Grooved Pin is also much 
cheaper to use. 
Prices and sample on application. 



































OTHER TYPES 
OF GROOYED PINS. 


to 


\ ~ GP. 1. 








With tapering groov« 
pull length 


memes) §— 6-P. 2. 


With tapering groove 
half length 


meee) (PO 


Centre grooved pip. 
Grooves extend half 
length 


Cos  6.P.6. 
a  G.P.7. 


With turned notches 
in ungrooved portion. 





GROOVED STUDS 


The simplest and cheapest 





method of fixing name plates, 
instruction plates, cover plates, 





clips for pipe brackets, etc. 
Made with countersunk and 
button heads. Drill a hole 


and drive home. 





MILLS’ 
Patent Grooved 


PINS & STUDS 


Exors of JAMES MILLS LTD. 


BREDBURY, CHESHIRE, ENGLAND. 











life 
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Modine — 


eliminates Monday morning delays 
due to excessive moisture. 


Simple Temperature Control. Minimum Pipe Lines. 


Constant Directed 
and Heat 
Even Unobstructed 
Temperature. Floors. 





Extremes of heat and cold appreciably affect both 
quantity and quality of production. To obtain uniform 
temperature the— 


Modine 
Unt HEATER 


Should be specified. 


S. G. LEACH & Co., Ltd., 


26-30, Artillery Lane, LONDON, E. 1. 
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More 


Tw 


“Sentinel” Patent Locomotives 


Making THIRTY-SIX in all have been ordered by the India 
Store Department for use on the Cauvery-Mettur Irrigation 


Works in Southern India. The photograph above shows one 
of them on a two foot gauge track hauling stone from one of 
the quarries. The Engineer-in-Chief reports that 


“They are able to negotiate a gradient of one 
in seventeen with comparative ease with a full 
load of eight one cubic yard waggons.”’ 


Many similar locomotives are in service on great irrigation 
works in this country and on light railways, public works, mines, 
quarries, etc., all over the world. Their great economy, both 
in running and maintenance costs, ensures their adoption 
wherever they are tried. 


Write for full porticulars to: 


The “Sentinel” Waggon Works, Ltd. 
Railway Department, 
20, Iddesleigh House, Westminster, S.W. 1. 
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COVENTRY 


Chain Gear Boxes for 
Speed Increase or Reduction. 


Coventry Chain Gear Boxes are ideal for 
reducing or increasing speed, and especially 
suitable for correct speed reduction of 
conveyor or haulage gears. Their high 
efficiency keeps power costs at a minimum 
and guarantees satisfactory service. There 
is a wide range of ratios to choose from 
and we invite your enquiries for this type 
of box. Our technical staff will advise 
the correct type and submit quotation 
without obligation. 


HE COVEN 


ERTRY t EN 


BRANCHES LONDON. BIRMINGHAM. MANCHESTER. GLASGOW. NEWCASTLE. NOTTINGHAM. BELFAST. DUBLIN 





























Thoroughly Tested 
Proved Efficient 


You can rely on FLAGG 
Fittings, which have for 
years been used as stan- 
dard equipment by Engi- 
neers and Builders the 
world over. The FLAGG 
Line is complete, there is 
a design for every purpose, 
made to British Standard 
dimensions and threads. 
FLAGG Fittings are highly 


recommended for :— 





—HEATING, etc. WATER 
LINES—HOT WATER 


GAS—STEAM—WATER 
—OIL, HOT BATH GAL- 


VANIZED FITTINGS for HEATING—LAUNDRIES 
HOUSING SCHEMES— —LAVATORIES, etc. OIL 
WORK of ALL DESCRIP- 


GAS LINES—STOVES— 
RADIATORS, etc.— 
STEAM LINES—POWER 


DEPENDABLE TOOLS. 


No matter what tool you require, we can supply it 

immediately from stock. Trimo Stillson Wrenches, Monkey 

Wrenches. Chain Wrenches, Pipe Cutters, Adjustable 
Wrenches, Pipe Vices, Work Benches, etc. etc. 


(TOOLS MADE IN AMERICA). 


TIONS. ALL GUAR. 
ANTEED HIGH GRADE. 





VALVES FOR 
ALL PURPOSES. 





 FLAGGS. 
warn conet 


COMPOUND 
NON- poisonous 


L_ Economical _J 


Flagg’s White Pipe Jointing Compound is cheaper than Red 
or White Lead, being three times the bulk in weight, cleaner 
than manganese, non-poisonous, essential for all services. 
It is put up in various size tins all ready mixed for use. 


Write for Catalogue No. 190. 


STANLEY G. FLAGG 


& CO., LTD., 
72-75, Turnmill Street, London, E.C.1. 
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NEW RANGE OF WHEEL LATHES 


WITH PNEUMATICALLY OPERATED CHANGE SPEED GEAR, 
AND LATEST LABOUR SAVING DEVICES. 


CRAVEN BROTHERS mancuester) LTD. 











— INCORPORATING — 
SIR W. G. ARMSTRONG WHITWORTH & CO., LTD. CRAVEN BROTHERS (MANCHESTER) LIMITED 
(MACHINE TOOL DEPT.), THOS. SHANKS & CO. (1928), LTD. JOSHUA BUCKTON & CO., LTD. 
HAVE SUPPLIED UPWARDS OF 700 WHEEL LATHES. 
REDDISH, STOCKPORT. 
ermas 
SAMUEL PEGG & SON,|  wemdagery caper ions 





“3 StS CL EES AGS ALEXANDER ST, | WYSE SEE 
SCRE ENS LEICESTER. THOMAS & ROOD Ue 


MACHINE CUT GEARING 


YOUR BLANKS OR OURS 




















WILSON BOILERMAKERS LTD. 


Lilybank Works, GLASGOW. Clear sharp 
Dyb, -_ panne 
REFRIGERATING } | <7? @ ve 
MACHINERY 


INSULATION OF COLD SPACES 


THE 


LIVERPOOL REFRIGERATION CL? 


IVERPOOL 





RODGERS BROS., LTD., 
BAKER ST., BRIXTON, S.W.9. 
Telephone: RELIANCE 2351. 


HILL&SMITHI® | 


CONSTRUCTIONAL ENGINEERS 


BRIERLEY HILL STAFES 












pulsating 
surface that 
cannot clog. 
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RECIPROCATING MARINE ENGINE 


s BEARDMORE 
CAPROTTI 














Special Features of Reciprocating 
Marine Engine fitted with Beardmore 
Caprotti Valve Gear: 


1. Due to the reduction of steam leakage 
and wire-drawing the THERMAL 
EFFICIENCY is INCREASED and 
MAINTAINED over a wide range of 
powers. In certain cases a FUEL 
SAVING of 20% may be achieved. 


2. THE POPPET VALVES operated 

by BEARDMORE.-.CAPROTTI 
ROTARY PRECISION GEAR eliminate 
the FRICTIONAL LOSSES which are 
inherent in slide valves and link motion. 
The valves are of the balanced double-beat 
type and remain steam-tight at all tem- 


peratures 


3. The REDUCTION in steam con. 
sumption enables SMALLER boilers 
and condensers to be installed for. corres- 


ponding powers. 














SAVING in fuel of 10% is guaranteed. 


THERMAL AND MECHANICAL 
EFFICIENCIES increased. 


ENABLES high pressure and _highly 


superheated steam to be successfully 
utilised. 


REDUCTION in weight and space occupied. 


All Enquiries should be sent to— 


WM. BEARDMORE & Co. Ltd. 


DALMUIR, DUMBARTONSHIRE. 
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STEAM-JACKETED PIPES 


for the Bitumen Manufacturing Plant 
of The Ebano Oil Co., Lid., 


at Grangemouth. 





This plant is the first of 
three to be installed ia 
this country. The 
material furnished by 
us was supplied and 





Main Installation Supplied and Erected by STEWARTS and LLOYDS Limited 


Repeat Orders for complete Installations of similar 
pipework for the same Company’s new works at Preston 
and Purfleet are presently in hand. 


STEWARTS ann LLOYDS LTD., 


GLASGOW - BIRMINGHAM - LONDON 
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TYPE POC-2 DIRECT-CONNECTED 
OIL ENGINE AIR COMPRESSOR. 


CANADA ENGLAND _ SCOTLAND 


| 
| ALASKA \ 2% 
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JAPAN 








MEXICO | 


JUGO | 
SLAVIA || 
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KNOWN and USED 
the WORLD OVER 


Ingersoll-Rand . direct connected Oil Engine Air 
Compressors have been in successful operation for 
seven years. Installations all over the world testify 


to their well-tried design. 


They will produce 10,000 cu. ft. of free air at 


100 Ibs. pressure for a fuel and lubricating oil cost 
of less than ninepence. 


Write for illustrated Catalogues CIR-4 and CIR-5 


INGERSOLL-RAND COMPANY LIMITED, 
165, QUEEN VICTORIA STREET, LONDON, E.C.4. 


Ingersoll-Rand 
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(COCKBURN-MACNICOLL PATENT.) 


Characteristic features :— 


Positively closed and indicated from deck. 


APPROVED BY BOARD OF TRADE, LLOYD'S, 
BRITISH CORPORATION, BUREAU VERITAS, &c 


Full Particulars on Application. 


CARDONALD 





| GLtasGcow 
Telegrams : Telephone : 
“COCKBURN, 361 GOVAN 
GLASGOW.” Codes : A B C (5th Edition), Lieber’s & Marcon! Internationa). (2 lines). 


COCKBURNS’ 
A — 


/ Quick Closing Oil Valve 
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Our 


hand - operated grouting 
pumps provide the cheapest and 
most satisfactory method 
dealing with grouting problems. 
Reliable and convenient to handle. 
No air compressor is required. 


of 














The cost is only a trifle compared with the benefit of its great durability. 


"Phone; VIC. 1825. 


Telegrams ; 


SIDE GROOVE STEEL PILING 








Pile driving and extracting plant 


of the best 


efficiency. 


ordinary run. 


| A BRITISH PILE IN A BRITISH SETTING——Hay’s Wharves at London Bridge. 


About 1,000 Tons of Heavy section Side Groove Piles have been driven in permanently along the front of the wharves, which were afterwards dredged to give deeper water. 
part view shows the river at dead low water, clearly indicating the improvement effect 
For permanent piling ask for ‘“ Rust Resisting” steel. 
exclusively British rolled. Write for Prices and Particulars to :— 


THE SIDE GROOVE STEEL PILING SUPPLY CO., LTD., 


17, VICTORIA STREET, WESTMINSTER, S.W. 1. 


SIDROPUD, 





construction and 
Designs prepared to 
meet any requirements out of the 


Side groove are the only sections 


The 


LONDON. 


SOWEST, 



























AUCTIONS 





ESTABLISHED IN BILLITER SQUARE IN 1807. 


FULLER, HORSEY 


SONS anv CASSELL, 


1l, BILLITER SQUARE, 
FENCHURCH STREET, E.C. 3. 


MECHANICAL AUCTIONEERS, 
SURVEYORS AND VALUERS 


or 


MILLS AND MANUFACTORIES, 
ENGINEERING WORKS, &c. 





WORK WANTED 





wy ANTE to MANUFACTURE SPECIAL MACE 

or ENGINEERS’ APPLIANCES. Up- 
ht, a ee plant for either heavy or medium 
work Own foundry and pattern shop.—EASTON 
and JOHNSON, Ltd., Engineers, Taunton. Ex. M 





REQUIRED, 


A SPECIALTY TO MANUFACTURE 


by Engineering Firm having well-equipped machine 
shop, with plant capable of Turning, Milling, Boring 
and Grinding at competitive prices. 
Apply for full particulars to:— 
BRITISH ENSIGN ENGINEERING Co., Ltd. 
Hawthorn Road, Willesden Green, N. w. 10. 
‘Phone: Will. 0817 and 1295. P598 » 





THE 


HOLLAND FOUNDRY, Ltd. 
157, CLAPHAM ROAD, LONDON, S.W. 9. 
"Phone: RELiance 1391. 


Manufacturers of GUNMETAL, BRASS & 
PHOSPHOK BRONZE CASTINGS. 


P 338 » 


LONDON SHOP 


REQUIRES WORK for PLANING MACHINES, 
capacity up to 8&ft. wide, 3ft. 6in. high, 15ft. long. 
Also Engineers’ Castings of every description up to 
6 tons, and pyeweumaning. Direct works attention 
given to all j 

THE asTON” qqeaenccren co., ise. 46, 
Eagle Wharf-road, N. 1. 42 








Z D. BERRY and SONS, Byginews. The Albion 
ie Works, Regency - street, Westminster, 5.W. 
(established 1810), UNDERTAKE MACHINING and 
GENERAL WORK. Lathes up to 9in. centres with 
Gap Beds, Capstans, Automatics for bar work, Radial 
and Vertical Drills, Planing up to 9ft. by 4ft. by 4ft., 
Shaping, Milling, Gear Cutting to 36in. dia., Internal, 
prures and Surface Grinding, Hand Forging, Small 
f Work, &c. 838 M 


Che Gngineer 














GRIFFIN 


MODERN ENGINEERING 
WORKSHOP PRACTICE. 
By H. THOMPSON. 7s. 6d. 
MECHANICAL 9 pete “1 
By R. 5. M'LA Od. 
MODERN neiherene —- 
HYDRAULIC <metetene) 


By E. BUTLER. 25s. 0d. 
STEAM 1 TURBINES. 
By G 42s. Od. 


Rc «+ ae AND LUBRI- 
CANTS. By L. ARCHBUTT and 
R. M. DEELEY. 86s. Od. 

LAND AND MARINE DIESEL 
ENGINES. ByG.SUPINO. 15s. 0d. 


THE RUNNING AND MaAIN- 


TENANCE OF THE MARINE 
DIESEL ENGINE. 


By J. LAMB. 18s. Od. 
THE BALANCING OF OIL 

ENGINES. 
By W. KER WILSON. 25s. Od 
Prices Net. 


FOUNDATIONS FOR GAS AND 

OIL ENGINES. 

By E. L. PARRY. 78. 6d. 
MECHANICAL DRAWING. 

By J. E. JAGGER 
AUTOGENOUS weLDea. 

By R. GRANJON & P. DOSEMEURG. 


SPOT AND ARC WES. 
By H. A. HORNOR. 

STUDIES IN NAVAL Pars 
TECTURE: STRENGTH — 
ROLLING. By A. M. ROBB. 25s. 0d. 

PRESENT DAV ORPSUL Dw. 
By T. WALT 

OVERHEAD yp 
POWER TRANSMISSION 
ENGINEERING. 

By W. T. TAYLOR. 35s. Od. 

ELECTRICITY SUPPLY 
TRANSFORMER SYSTEM. 
By W. T. TAYLOR, 20s. Od 

Postage Extra. 


C. GRIFFIN & CO., LTD. 








42, DRURY LANE, 
LONDON, W.C. 2. 





Ltp., proprietors of “The 


Chemist & Druggist,” 


of the offices of 


a fine and distinctive elevation. 


price. 
WHATLEY, 





FOR SALE 
Continued from page i 





OR SALE.— 
F ONE i2in. CENTRIFUGAL PUMP, by prratale. 
coupled direct to Four-cylinder PETROL ENGINE 
complete with Suction Pipes and Connections. 

30in. METAL a SAWING MACHINE, by 
Clifton and i a 

ONE SET of sin. by 12in. 
Pret QUADRUPLE-ACTING 
ns per hour to a total head of 200ft. 
. by 10in. Worthington DUPLEX 


P. 
6in. by 6in. by 6in. VERTICAL DUPLEX STEAM 
P, by Dawson and Downey. 
List of Second-hand Machinery sent on application 
STANLEY ENGINEERING COMPANY, Bath 
Telephone, Bath 4294 (2 lines). 


Belt-driven HORI. 
PUMPS, capacity 





‘OR eal 
ee wo No. 9 VERTICAL ENCLOSED SINGLE 
ACTING AMMONIA REFRIGERATING MACHINES, 
by Messrs. J. and E. Hall, Ltd., Dartford. 

Address, P562, The Engineer Office. P562 @ 





ALVANISED CORRUGATED SHEETS.—Large 

stocks, 5ft. and 6ft. long, “re gauge; £11 per 

ton.—JAMES SUMMERHGILL and CO., Ltd.. No. 9 
Dept., Beaver Works, Wolverhampton. 6194 G 





Spencer-Bonecourt Patent 
Waste Heat Boilers. 


Broadway Bidgs., Broadway, Westminster, 8.W.1 





] osser and Russell, Ltd., 


Mechanical Engineers, 
smith, W., UNDERTAKE SPECI 
of any description. Well-equipped shop, lathe —=— up 
to 10ft. diar. "Phone: Hammersmith 31. 967 





— Boilers, All Types and 
LN Sizes, Vertical, Loco., Cornish, Launch, Field-tubes 
Air Receivers, Feed-water Heaters, &c.—THE 

G RANTH AM BOILER & CRANK Co., Ltd., Grantham; 


YARROW, 


GLASGOW. 
LAND BOILERS 


FOR 
ELECTRIC POWER STATIONS 
AND FACTORIES. 




















LEASE OF IMPOSING OFFICES FOR SALE. 
33, NORFOLK STREET, STRAND, W.C. 2. 


In consequence of the recent amalgamation of ‘“ THE ENGINEER” 
Engineer,” 
(PUBLISHERS) LTD., proprietors of “The Ironmonger ”™ 


with Morcan' Bros. 
and “ The 


the offices of the three journals have now 
been transferred to new and more commodious freehold premises 
which have been acquired at 28-31, Essex Street, Strand, W.C. 2. 
The remainder of the lease, covering a further twenty-five years, 
“The Engineer’’ at 33. Norfolk Street, 
W.C. 2, is in consequence for sale. 
five-storey building has an area of 8,200 sq. ft., 
at the corner of Norfolk and Howard Streets, adjacent to the 
Temple Station, whence Westminster and the City may be reached 
in a few minutes. The building is of modern construction and has 


Strand, 
This particularly well lighted 
and occupies a site 


It is in good order throughout, 


and vacant possession can now be had. Rent {1,600. Moderate 
For further particulars apply to :— 


HILL & CO., 


24, Ryder Street, St. sande S.W.1 








The 


For further partioulare apply to 





Moews. FAREBROTHER, “ELLIS & CO., 
HENRY BUTCHER & CO., » 63 & 64, aneny 2 Lane, London, W.C. 2. 


LEASE OF IMPORTANT CITY OFFICES FOR SALE. 
42, CANNON STREET, E.C. 4. 





In consequence of the recent amalgamation of Messrs. MORGAN 
BROTHERS (PUBLISHERS) LTD., proprietors of “‘ THE IRONMONGER ” and 
“THE CHEMIST AND DRUGGIST,” 
proprietors of ‘THE ENGINEER,” 
have been moved to new and more commodious freehold premises 
which have been acquired at 28-31, Essex-street, Strand, W.C. 2. 
The lease of the entire premises, of which the four well-lighted upper 
floors have been in occupation of Morgan Brothers (Publishers) Ltd., 
the Ground Floor and Basement being sub-let to the Aerated Bread 
Co., Ltd., is in consequence for sale. 

Alternatively, the four upper floors (which have also an entrance to 
Garlick Hill), having a total area of about 7,000 sq. ft. would be let. 
premises are in good order and vacant possession can now 
be had. Rent {2,000 per annum, inclusive of rates. 


with THE ENGINEER, LTD., 
the offices of the three journals 


29, Fleet Street, E.C. 4, 














30 eas —— PRESSES, 
pressure Fy te 8 per square in 
VERTICAL PLATE BENDING ROLLS, by Scriven, 
two 16in. rolls and two 1lin. rolls. 

swing VERTICAL 


Smith and Coventry 96in. 
BORING and TURNING MILL. 
New 3tin. Central Thrust Atlas HORIZONTAL 
BORING, DRILLING, TAPPING - ee ‘G 
MACHINE, s.p.d., with 26in. dia. facin 
SLIPWAY HAULING GEAR (Gowane-l Sheldon), 
constructed to haul 2400 tons up — of 1 in 17, 
two main haul drums, one down haul drum. 
8-Ton LOCO. STEAM CRANE (Wilson), about 35ft. 
jib, two hoisting speeds, all motions, 4ft. S8jin. 
gauge and 7ft. gauge, 90 lb. W.P. 
FOUR MARINE BOILERS, 15ft. 9in. dia. by 12ft. 
sone, re-insurable at a working steam pressure of 
180 lb. Ready quick delivery. Low price 
Land Type Babeock WATE R-TUBE BOILER of 
1827 square feet of heating surface, re-insurable at a 
working steam pressure of ,300 Ib. per aim inch. 
33 early New * Holt ” TERPILLAR 
TR AcroRs. 75 H.P., 24in. track, Oot long by 
8ft. Sin. wide overall, canopies if Yequired. Over- 


hauled by competent mechanics. 
** ALBION "" MACHINERY CATALOGUE, 
' 


ASK FOR 














ALBION, WORKS, SHEFFIELD. Ex. 








FOR SALE AUCTIONS 
THO“ W. WARD LTD. |HENRY BUTCHER 
‘TON HORIZONTAL SINGLE and DOUBLE- & CO. 


AUCTIONEERS, SURVEYORS & VALUERS 
SPECIALISING IN THE SALE AND VALUATION OF 
ENGINEERING AND ALLIED WORKS 
PLANT AND MACHINERY. 


63 & 64, CHANCERY LANE, LONDON, 
W.C. 2. 





Railway Switches & Crossings, 


TORRIASLES WATER Raves. TANKS, 
BRIDGES, and ROOFS. 


ISCA FOUNDRY” 'C0., Litd., Newport e London 
3, Vietoria-street, 5.W 





Ne Conveyor Co., Ltd., Smeth- 


_WICE. Telephone, 50 Smethwick. Telegrams 





tit Designs and Makers of ali 
finds of Elevating and Conveving. l we ae Struc- 
tural Steel Work. Bunkers. our 


a —_, issue dated Seeder bth. ‘Spl. BK 580 





Dec. 26, 1980 


AUCTIONS 








specialise in 


VALUATIONS 
AUCTIONS 


ENGINEERING “AND 
MANUFACTURING 
WORKS AND PLANT. 


They also negotiate the 


SALE AND PURCHASE 


FACTORIES, MACHINERY 
and all! kinds of 


MANUFACTURING 
BUSINESSES 


LONDON: 46, Waruine Srazet, E.C. 4. 
MANCHESTER; 16, Avazar Sevane 





CONVEYOR @ ELEVATOR Co. 
UTD. 


ACCRINGTON. 


See Advertisement last week. 
PAGE 7 





FOR ELEVATORS AND CONVEYORS, 
ALSO MALLEABLE IRON CHAINS, 


APPLY 


EWART CHAINBELT Co., Ltd., 
DERBY, ENGLAND, 


being an amalgamation of the Chain Belt Engineering (+ 
and Ewart’s Chain Mfg. Co., Derby, England 


HARPER, PHILLIPS, Ltd. 
GRIMSBY. 


CASTINGS 


To 10 TONS. GREEN LOAM or DRY 
2000 SHIPS’ PROPELLERS (Made and Sold). 


HARPERS LIMITED. 


See page 55 last week 


HEAD, -WRIGHTSON 


See Advert. December 4 pede 72. 


INCE FORGE Co.. Ld, WIGAN 


Hammered or Hydraulic Pressed 


FORGINGS 


in Iron or Steel, Black or Machined, 
to 20 Tons. 














Millennium Malleable 
Castings 


lackheart process). 


Millennium Steel Castings. 
BOTH MADE FROM THE ELECTRIC FURNACE. 


LAKE & ELLIOT, Ltd, 


BRAINTRE E, ENGLAND. 





BAXTER’S KNAPPING-MOTION 
STONE BREAKERS 
ARE 50% MORE VALUE. 
W. H. BAXTER Ld., LEEDS. 








ELEVATORS and CONVEYORS. 
SPROCKET WHEELS and CHAINS. 
SEAMLESS & RIVETTED ELEVATOR BUCKETS 
SEWAGE SCREENING & RAKING APPARATUS. 
TRAVELLING DETRITUS ELEVATORS. 


S. S. STOTT & Co., HASLINGDEN, Nr. Manchester. 














TANK LOCOMOTIVES 


SPECIFICATION and WORKMANSHIP EQUAL TO 
MAIN LINE LOCOMOTIVES. 


R. and W. HAWTHORN, LESLIE and CO., Ltd. 


NEWCASTLE*ON*TYNE. 


TAYLOR AND CHALLEN 
PRESSES 


oe PRODUCTION OF SHEET METAL WO. 
makers of MINTING & CARTRIDGE bLaNEe. 
at Works & Showrooms: BIRMINGHAM. 
See large advert. page 55, December 19th. 








Printed for the Proprietors by Grorce ReEveres, 
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